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PEEFACE  TO  THE  SECOND  EDITION. 


Thk  pieseat  work  needs  but  Uttle  introduotioD.  The 
namw  of  its  eminent  French  authorB  are  a  sufficient 
gnanmtee  of  its  exeeUence.  The  correctness  and  the 
artistic  finish  of  the  phttes  can  hardly  be  surpsssed. 

S(Kne  of  the  operations  described  in  the  original  work 
have  been  rendered  obsolete  by  the  advancement  of  science 
and  the  improvement  of  gluteal  instruments  and  appli- 
ances, and  it  has  been  thought  advisable  in  some  instances 
to  mention  such  operatiuns  only  casually,  and  in  others  to 
withdraw  them  entirely  &om  the  English  edition.  In  con- 
sequence of  the  changes  referred  to,  one  or  two  of  the 
figures  represent  varieties  of  operations  rarely  performed, 
and  portray  instruments  now  superseded.  The  historical 
interest  attaching,  however,  to  these  figures  atlbrds  an  ample 
juBtitJcatioQ  for  retaining  them  as  valuable  illustrations  of 
the  sui^cal  handicraft  of  the  past 

A  full  description  of  the  many  improvements  in  operative 
surgery  which  have  been  introduced  since  the  publication 
of  the  French  work  has  been  added ;  and  where  more  than 
one  operation  may  be  performed  with  the  same  object  in 
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view,  special  reference  has  been  made  to  those  operations 
in  vogue  in  this  country  and  on  the  Continent  at  the 
present  day, 

I  have  to  thank  Mr.  Silcock  for  adding  greatly  to  the 
chapter  on  'Ophthalmic  Surgery;'  Dr.  Wiltshire  and  Mr. 
M.  Handiield  Jones  for  supervising  the  subject  of  '  Diseases 
of  Women ;'  Mr.  Buckston  Browne,  *  Lithotrity ;'  Mr.  Field, 
'  Aural  Surgery ;'  Mr.  McEwen  and  Mr.  Davy,  *  Osteotomy ;' 
and  Mr.  Henry  Morris,  *  Renal  Operations.*  Three  wood- 
cuts on  *  Ophthalmic  Surgery  *  have  been  copied,  with  some 
alterations,  from  Mr.  Juler's  work. 


ARTHUR  TREHERN  NORTON. 


WiMPOLE  Street, 

OcOjber  Ut,  1885. 
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A     TEXT     BOOK 

lOPERATIVE  SURGIERY  AND  SURGICAL 
ANATOMY. 


METHODS  OF  HOLDING  THi:  BISTOrRV, 


«  xaitl  ti 


f  which  n 


w 


rec  priDcipiLl  melhoiln  ii 
subdivided  into  twii  vHi'icties. 
ii),  Firninfi-^  ami  .SV,-«,y»/,.— Tlie  handle 
of  the  bistoury-  is  held  like  n  table-knife,  with  the  ixlge  of  the  knife 
turned  downwardfl,  and  the  index-Sn){er  extended  upon  the  liack  of 
the  blade  (Fig.  1)  ;  or  with  the  edge  tamed  upwurds,  and  the  iadex- 
finger  pUced  on  the  Hde  of  the  blade  olose  to  its  jnnctioti  with  thti 
bundle  (Fig.  -i). 

S«o™/  J'oiiim,,  (FigB.  a  and  4),  Ughn'm  unil  Prt<-.tl,>„.—T\>v  bis- 
toury is  held  like  a  pen,  with  the  edge  turned  downwards  (Fig. :!).  or 
ipw8rds(Fig,  4). 

Third  Poiilion  (Figs.  :>  and  ll),  Nierly  ami  Prffaiilioa.— The  bistoury 
ifl  held  like  the  bow  of  a  violin,  with  the  bundle  of  the  instrument 
held  forwards,  the  blide  backwards,  and  the  cutting  edge  upwards 
(Fig.  5),  or  else  with  the  handle  backwards,  the  blade  fonvarda,  and 
the  edge  downwards  (Fig.  li). 


^^  the 

^^^^H     Incisions  in  the  skin  are  made  with  the  object  of  liiyiiig  iiui 

^^^Knmoving  some  deeper  part. 

^^^^1     They  should  be  made  siitHcicntly  tai^e,  or  the  operation  is  r 

^^^Bedious  and  diffiontt. 

^^^^V    InciaioDH  are  'ia.iiU  and  eoiuimu'iil. 

^^^H     Simplf  are  —  (slniight)  or  w  (uur\-i linear). 
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Compound  nre  V,  L,  T,  H,  +  (crucial,  or  stellate),  U  ( n-sbiipcd ). 
and  O  (elliptical). 

Compouad  incisions  may  be  aometimes  avoided,  when  the  akin  in 
loose  und  plentiful,  by  forcibly  dmwiug  upon  the  margin  bo  &b  to  dikti- 
the  wound. 

InciaionR  are  made  from  mlhoul  iuirnnlt,  as  for  the  extirpation  oi 
tumour,  or  from  irllhln  oulieaiilt,  at,  laying  open  a  fistulA. 

Incisions   fi-om   willioid   U'lrrnih. — The   skin   beijig  applied  to   e 
stretched  upon  the  deeper  pnrts  by  the  left  hand  of  the  Nui^eon,  or  by 
acsistante,  the  operator  tnkes  the  knife  in  the  first  or  second  positii 
(Figs.  1  and  ;1),  plunges  it  perpendicularly  at  once  to  a  proper  depth, 
and  then  inclines  it  at  an  angle  of  4.'/.     On  withdrawing  the  knife, 
Again  raises  it  to  the  perpendicular  in  order  to  avoid  terminating  the 
incision  en  '/uric— that  is  to  say,  by  a  cut  oblique  with  the  dcin.     The 
cut  should  be  made  by  slight  pressure,  and  by  a  sawing  movement. 
'\V1ien  necessary  to  avoid  structures  situated  immedifttoty  beneath  the 
Hkin,  the  knife  is  held  in  the  third  position  (Fig.  0).  and  the  parts  a 
ilivided  almost  layer  by  layer,  or  it  may  be  considered  advisable  i 
adopt  the  method  of  cutting  from  within  outwards  upon  a  groovt 
director. 

Incisions  from  idihiii  oiili'-'ii-il/.—  They  may  be  made  with  or  witl 
oiit  n  grooved  director. 

In  one  proceM,  the  knife  lieing  introduced  in  the  second  or  thin  I 
position  beneath  the  skin,  aponeurosis,  or  into  a  sinus,  is  raised  to  the 
perpendicular  and  made  to  cut  through  the  tissues  from  heel  to  point. 

Id  a  second  process,  the  knife  lieing  introduced  in  the  first  position, 
ils  point  is  made  tu  perforate  tfae  tissues  to  the  surfiice,  and  the  cutting 
is  effected  from  point  to  heel.  By  this  second  process  a  fold  of  akin 
maybe  cut  through,  as  in  the  operation  for  strangulated  hernia:  a 
fold  of  integument  is  isisod,  and  held  at  one  extremity  by  the  operator. 
nt  the  other  extremity  by  an  assistant  ;  the  knife,  held  in  the  firat 
jKisition,  is  now  made  tu  picre:;  the  fold,  and  cut  its  way  to  the  surface. 


CLOSURE  OF  WOrNDS. 

The  melhods  of  closing  wounds  vary  occoTdtng  to  Iho  nature  of  the 
solution  of  continuily.  and  according  to  Ihe  object  which  the  surgeon 
has  in  view.  When  luppuialion  shonld  take  place  the  tipH  of  the 
wound  should  bo  dimply  opposed,  but  when  it  is  desired  lo  obtain 
union  by  the  fiist  intention  it  is  ncccEfary  that  they  thould  be  adjnsti 
very  e\actly,  and  to  rrtaintd  till  union  is  secured. 

In  some  instances  the  divided  lisiucs  may  be  biongbt  together  I 


J 


metuis  oC  appropriate  bandages  or  strips  of  adhesive  plaster  (FJg.  1), 
wlulat  in  perhaps  the  majority  of  cases  it  i.i  necessary  to  have  recourse 
to  >□  operative  measare — that  is,  the  avlarr, 

ScTrREs  (Figs.  2,  :i.  4,  :•,  G). 

Saturea  are  of  three  Tarieties. 

I .  The  Mmplc  future  ( Figs.  2  aD<l  '.'•'),  which  brings  together  the  hpB 
of  the  woond  edge  to  edge. 

'1.  The  suture  a  {Hiiult  /wiwffii  (Fig. ;'),  which  brings  together  the  hps 
of  the  wound  by  the  deep  part,  and  to  some  extent  surface  to  surface. 

;t.  The  twitited  suture  (Fig.  H),  which  brings  t<^ether  the  lipa  of  the 
jrooud  at  once  by  their  edgee  and  by  their  depths. 
.   I.   Tht  nmptr  iuhire  is  made  bypassing  a  thread   by  moans  of  a 
B,  curved  or  straight,  through  the  two  lips  of  the  wound.     The 

o  endq  of  the  thread  are  now  to  be  tied  with  a  reef-knot  and  cut  off 
■hort.  A  Eufficieut  number  of  sutures  must  be  passed  to  adjust  the 
lip«  of  the  wound  Id  their  whole  length.  This  form  is  called  the  in- 
terrupted suture  (Fig.  J).     If  the  same  thread  bo  continued  through 

Bvcrral  punctures,  it  id  called  tbc  continued  Huture,  or  the  Glover's 
^(Fig.:)). 

Sulare  a  poiitts  jituii*  (Fig.  ri).^Thi8  suture  is  commenced  like 

iiDple  continued  suture,  the  thread  being  passed  through  the  two 

)  of   the  wound  ;  but  the  thread,  instead  of   returning  across  the 

land,  mns  along  its  borders  nitoniately  ou  the  right  and  the  left 

From  its  appearunce  it  hii«  received  the  name  of  the  zigzag 

Uire  (Fig.  5). 

■«  ijuill  inlair  (Fig.  4).^A  variety  of  the  preceding.  It  is  made 
J  pnsting  as  many  donbto  threads  as  sutures  required  dueply  through 
e  Ups  of  the  wound,  A  piece  of  wood  or  quill  is  passed  through  the 
Wpaformedbythedoubled  threads,  whilst  the  free  ends  of  the  threads 
»  tied  moderately  tight  upon  a  corresponding  piece  of  wood  or  quill 
e  opposite  side  of  the  wound. 
L  piece  of  ivory  or  vulcanite  perforated  for  the  sutures  is  preferable 
~  e  qaill  or  wood. 

.  The  Imiitnl  tuturr  (Fig.  ij)  is  made  by  [msging  a  steel  pin  deeply 
n>ngh  the  two  lips  of  the  wound.    The  lips  are  Ihen  pressed  together, 
1  thread  is  passed,  cummencing  at  its  centre,  in  the  form  of  n 
[ore  K  around  the  extremities  of  each  pin,  and  made  to  cross  itself 
o  the  pin  below.     The  operation  is  completed  by  catting  off  the 
tttivmities  of  the  pins  ;  and   in  order  that  they  may  not  injure  the 
■  piece  of  plaster  or  lint  is  placiid  beneath  the  cut  ends. 
K.  T.  A  needle -bolder,  used  when  force  a  required  to  make  the 
Mile  penetrate. 

Fig.  i*,  u  d.  Flat  needle  of  Boyer,  curved  in  the  arc  of  a  circle, 
t  V.  Needle  of  Velpeau,  with  the  eye  lateral,  curved  and  flattened  only 
'b  Ha  Ulterior  half. 


« 

A  TEXT  BOOK  OF 

OPERATIVE  SUROEHY 

AsetoQ 
or  cotton, 

PLATE  III. 

THE    8ET0S. 

is  the  estabiirfiment  of  an  iwue  bj  me 
or  a  piece  of  (ape. 

BUS  of  Ibrenil 

of  silk 

SETON  OF  THE  XECK. 

A  vertical  fold  of  akin  on  the  posterior  region  of  the  neck  in  raised 
and  perforated  at  itx  bitse  by  a  atraigbt  biKtoury  held  in  the  first 
iwaition.  The  silk  or  tape,  r,  pre vion sly  oiled,  is  then  passed  bymeanii 
of  nn  eyed  probe,  and  loosely  tied.  A  poultice  may  be  applied  to  the 
wound,  or  a  piece  of  lint  smeared  with  eimple  cerate,  and  sopported 
by  d  band  around  the  neck.     The  (ape  may  be  renewed  at  diEcretion. 

The  seton  needle  (Fig.  I')  dispenses  with  the  bistoury  and  the  eyed 
probe,  in  that  it  makes  the  opening,  and  on  itn  withdrawal  bringH 
through  the  silk  or  tape. 

VACCINATKJN. 

The  upper  and  outer  part  of  the  arm  is  generally  chosen  fur  inocu- 
lution  of  raccine. 

There  are  four  methods :  I.  Friction  ;  'i.  A'eBication  ;  ;!.  Scarifica- 
tion ;  4.  Puncture. 

The  Inst  two  only  will  be  described. 

In  vaccinating  by  acurification  a  portion  of  the  skiu  of  the  urm, 
about  J  inch  square,  is  scratched  in  all  directions  by  the  point  of  a- 
needle  or  sharp  lancet.  The  eptdermie  of  an  infant  is  extremely  thin, 
and  a  very  light  i^cratch  is  snlBcient  to  draw  blood.  Care  should  be 
4aken  not  to  make  the  Fcratchea  deep  enough  to  cause  the  blood  to 
run,  but  its  appearance  iu  the  line  of  the  scmtchen  is  to  be  desired. 
The  virus  is  then  to  be  pressed  into  the  scarified  surface, 

Tn  vaccinating  by  the  puncture  method,  an  ordinary  lancet,  or  still 
lietter  a  vaccine  lancet  and  needle  (Fig.  '1),  is  made  use  of.  The  in- 
strument is  Srat  chargeil  with  vnccinu  either  by  dipping  the  point  in  the 
liijuid  from  an  open  vaccine  veHtclo  (if  the  vaccination  is  made  from 
arm  to  arm),  nr  in  the  humeotive  with  the  preBorred  vaccine  Tirus. 
The  lancet,  held  in  the  right  hand  like  a  pen,  is  then  preaeoted  bori- 
liontally  to  the  surface  of  the  skin,  and  its  point  made  to  penetrate  to 
about  'i  millimetres  beneath  the  epidermis.  After  live  or  six  seconds 
the  instrument  is  withdrawn,  the  epidermis  being  slightly  nused  at  the 
same  time  in  order  to  cause  the  vaccine  to  enter  the  puncture.  A 
small  drop  of  blood  invariably  escapes,  which  should  be  pressed  into 
the  wound  by  the  lancet  to  avoid  the  loss  of  the  virus. 


I 


ASD  StrSOICAL  ANATOMY. 


PLATE  IV. 

BLEEDING  FROM  THE  ARM. 

Fig.  I.— Anatomy. 
The  skin  (I  J  and  adipose  tiaaue  covering  the  veins  in  the  bend  of 
t  vna,  together  with  the  aub-jacent  apouourOHiB  (2),  have  been  re- 
koved  in  order  to  show  the  relation  which  the  deep  ports  have  towarda 
e  Miperficift]  t 

A.  RadiBl  rein,  nocomp&nied  by  some  filaments  (n)  of  the  musculo- 
itAneoDB  nerve. 

B,  Median  cephalic  vein,  with  a  branch  (t)  of  the  muaculo-cutaneouB 
'o  beneatb  it. 

',  Cephklio  vein  formed  by  the  onion  of  the  two  preceding.     Along 
inner  border  ig  the  musculo- cutaneous  nerve  (i). 
>,  Median  vein  and  filaments  of  muaculo^utanaona  (rf). 
E,  Median  baaiUc  vein  crossed  in  front  or  behind  by  branches  (p)  o£ 
itemal  entaneous  nerve.     This  ia  a  large  branch  which  UHual];  has 
immniiication  with  the  deeper  veins.    It  cro§He8  the  brachial  arterj 
and  the  median  nerve  (H),  from  which  it  is  scparat«d  only  by  the 
tndpital  aponenrosia  (O). 

I,  ITnar  veins  ;  M,  basilic  vein,  formed  by  the  union  of  the  median 
bamlic  with  the  ulnar  veins  ;  m,  internal  cutaneoaa  nerve. 

Fig.  2.— Or  K  K  AT  ION. 

The  patient  being  seated  or  recUning,  a  handkerchief  or  broad  tape 

pMsed   twice  round  the  arm,  about  three  or  four  finger-breadths 

ittOTe  \b»  bend  of  the  elbow,  and  tied.     The  superficial  veins  dilate 

tha  coDBtriction,  but  care  should  be  taken  that  the  pulse  at  the 

wTul  ia  not  affected. 

The  (urgeon  next  extends  the  arm  of  the  patient,  and  fixes  it  firmly 

liKween  bia  own  arm  and  chest ;  and  with  bis  left  hand  ho  then  tenses 

the  akin  over  the  bend  of  the  elbow,  and  at  the  same  time  with  the 

ft  thumb  presses  opwarda  the  blood  in  the  vein  upon  which  he  is 

lut  to  operate,  in  order  to  fully  dilate  it.     Now  taking  a  lancet  be- 

tlie  thomb  and  finger  of  the  right  hand,  uml  supporting  his  hand 

^oa  the  arm  of  the  patient  by  means  of  the  other  fingers,  he  carefully 

the  dilated  vein  in  a  line  obliiuely,  or  at  right  angles  to  its 

(n-,  a',  cT). 

Tbe  Bow  of  blood  may  be  increased  by  the  patient  grasping  a  stick 

'  other  material  from  Ume  to  time. 

When  the  desired  quantity  ha?  been  obtained,  the  bleeding  may  be 
~  by  the  application  of  the  thumb  of  the  left  hand  to  the  open- 
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ing  in  the  vein.  Tlie  ligature  around  tbo  arm  being  then  removed,  a 
small  fonr-fold  eomprcsB  is  to  be  applied  to  the  wound,  and  there  re- 
tained by  means  of  a  narrow  figore  of  8  bandage. 

The  vein  usually  chosen  for  venesection  is  the  median  basilic,  though 
aDy  well-diluted  vein  in  the  bend  of  the  elbow  would  do. 

The  median  baai'io  is  generally  the  most  apparent,  but  it  mnat  be 
remembered  that  it  lies  directly  over  the  brachial  art«ry,  being  sepam ted 
from  it  by  the  bicipital  fascia.  There  ia,  therefore,  alwaya  tome  danger 
of  wounding  the  artery. 

The  Editor  auggests  a  method  which  he  has  always  adopted  in  per- 
forming venesection  at  the  bend  of  the  elbow.  He  never  uses  a  lancet, 
but  a  small  and  sharp  scalpel.  When  the  vein  is  well  dilated,  and 
caused  to  bulge  by  the  pressure  of  the  thumb  of  the  left  hand,  the 
knife  is  taken  in  the  right  hand  in  the  second  position  ;  the  right  hand 
is  now  to  be  supported  on  the  side  of  the  arm  to  be  bled  by  means  of 
the  little  and  fourth  fingers.  The  knife  ia  placed  with  its  point  close 
up  to  the  vein,  with  it«  cutting  edge  upwards,  and  with  the  back  of 
the  blade  resting  on  the  arm  of  the  patient,  and  uligbtly  pressing  into 
the  arm,  so  that  the  point  of  the  knife  is  a  little  below  the  level  of  the 
vein.  The  knife  is  now  pushed  onwards,  and  it  cuts  through  the  vein 
at  right  angles,  aboat  one-quartfr  to  one-third  of  its  circumference. 
In  this  method  there  can  be  no  danger,  for  the  point  of  the  knife  is 
never  directed  toward*  the  artery,  and  no  movement  on  the  part  of  the 
patient  conld  make  the  instrument  to  cut. 

Fig.  3.— PrSCTUKES    .IMl    SlAKIFllATlDNS. 

Punctures  (a,  ii,  u)  are  made  with  the  needle  or  a  lancet  to  relieve 
an  infiamed  or  oedematous  part. 

Scarifications  (i,  /;,  h)  are  superficial  incisions  made  close  together  by 
means  of  a  lancet  or  bistoury  held  in  the  third  position. 

Fig.  3'  is  a  scarificator  in  which  a  number  of  lancets  (1^  to  24)  are 
set  in  action  at  the  same  time  by  means  of  n  spring.  This  instrament 
is  almost  invariably  used  in  cupping. 

Fig.  4.— Aia-prNcri-Hv;. 

Acupuncture  is  puncturing  any  jiarticular  tissue  with  a  needle 
(Fig.  4,  a  and  h).  When  the  needles  are  connected  with  a  galvanic 
battery  it  is  termed  galvano  puncture,  an  operation  frequently  per 
formed  in  the  treatment  of  nccvi  and  aneurismal  tumours. 

BLEEDING  FROM  THE  FOOT. 

Fig.  ;!.-ANm)MV. 

The  internal  saphenous  vein  (A)  arises  from  the  plexus  of  veins  (B) 

on  the  doTsnm  of  the  foot,  and  ascends  in  front  of  tbe  internal 

malleolus  (C).  It  is  accompanied  by  filaments  of  the  internal  caphenous 

...rv.  (D). 
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(Fig,  4.— OPKRATlnK, 
The  reaoiu  circulation  is  arrested  by  means  of  a  bandage  ns  in  the 
T>.  placed  sbont  two  finger-breadths  above  the  malleoli.    The  foot 
Ij  be  then  put  into  a  bath  of  hot  water.     After  a  minute  or  so  the 
M|ap  pUces  the  foot  upon  his  knee,  and  with  care  fixes  the  iDtemal 
HEmi   vein,    which  otherwise  rolls  under  the  finger.      Be  then 
BHvai  the  vessel,  as  In  bleeding  from  the  arm. 
T&e  blood  rarvly  flowii  in  a  jet ;  it  is  therefore  customary  to  place 
the  foot  again  into  the  hot  wuter,  till  the  colour  of  the  water,  or  the 
time  of  immersion,  leads  one  to  believe  that  a  sufficient  quantity  of 
blood  has  been  obtained. 

The  drMking  coDsists  of   a  little  sqnare  compress  bclil  upon   the 
wotind  by  a  figure  8  or  stirmp  bandage. 


PLATE  V. 


Fig.   1.    Lauoeta: — I.   Barley  grain.    2.    Oat-shaped,     'i.   Berpent 

¥\%.  2.  B,  VcnoeectioD  of  the  external  jngnlar  ;  A.',  arteriotomy  of 
the  temporal  artery. 

BLEEDING  FEOM  THE  JUGULAR  (Fig,  2,  B). 

Hie  external  jagular  vein  extends  from  behind  the  angle  of  the 

lower  jaw  to  the  middle  of  the  clavicle.     Directed  obliquely  from 

before  backwards,  it  crossca  the  stemo-cleido -mastoid   muscle,  being 

eovcrtd  by  the  skin  and  platysma. 

Opkiiatiov. 

The  patient  aeated,  or,  still  better,  reclining,  the  ciroalation  in  the 
Tend  ia  proTcuted  by  compression  of  the  vessel  a  little  above  the 
daviclc  For  this  purpose  a  thick  compress  is  pressed  upon  the  vessel 
by  a  bandage,  which  is  passed  around  the  neck  and  beneath  the  opposite 
axilla.  When  the  vessel  is  sufficiently  swelled  the  surgeon  fixes  it  with 
Ibe  1«ft  index-finger,  and  then  makes  the  puncture.  The  opening, 
wbicb  is  made  aboot  the  middle  of  the  neck,  should  bo  large,  and  in 
diFvction  at  right  angles  to  the  fibres  of  the  platysma,  otherwise  the 
blood  will  escape  only  into  the  cellular  tissue.  It  often  h.ippcns  that 
the  blood  do>!fl  not  escape  in  a  stream,  but  runs  down  the  neck. 

Tlte  flow  of  blood  ii  arrested  by  removing  the  compress,  at  the  same 
timeapplying  the  finger  to  the  wound,  toprcvent  tbeintroductiouof  air. 

Tbe  dressing  conuFts  in  drawing  the  wound  ti^etber  with  a  piece 
of  plaster.  Sometimes  a  pod  and  circular  bandage  are  found  neccusary, 
in  oKler  to  prevent  the  Bow  of  blood. 
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ARTEBIOTOMT. 

A',  Puncture  of  the  temporal  artery. 

//,  Division  of  the  skin. 

r',  PyrDmidal  compressea  for  compretision  of  the  artery. 

The  tempoml  artery,  a  branch  of  the  externnl  carotid,  ascends 
Tertically  over  tlio  root  of  the  zygomatic  process  of  tbo  tempoml  bone. 
After  Q  course  of  about  'J  inches  apon  the  temple  it  divides  ioto 
two  brsncbea — a  posterior  and  »n  anterior.  The  latter  lies  upon  the 
epicranial  oponeuroaia,  and  is  covered  only  by  the  akin,  a  position 
favourable  for  arteriotomy. 

Opf.b.itmn. 

The  patient  being  seated,  or  lying,  the  temporal  artery  is  sought 
for  by  ita  pnlsations,  and  is  then  Bxed  by  the  left  thumb  and  index- 


finger.     Then  with  a  straight  bistoury,  held 


operator  makes  a  short  ii 


n  the  third   position,  the 


the  vessel,  but  not  completely 
n  a  jet,  but  more  often 


id  at  compresses  held   i 


severing  it.    The  blood  escapes,  sometimes  ii 
dribbles.     In  order  to  arrest  it  the  artery  is 
aides  of  the  wound  by  means  of  the  pyramid 
position  by  a  bandage  tied  with  the  pucker's  knot. 

°o°  It  is  well  to  completely  sever  the  artery  before  attempting  to 
nrrest  the  hicmorrhitge,  as  the  cut  extremities  of  the  vessel  will  then 
contract. 


LIGATUHE  OF  AETEHIES. 

1.  Fffffl  vf  Ik'-  ii'jalurf.  vi'm  arlerifii. 

Fig.  1.— Arteries  are  composed  of  three  tunics  :  n,  external  tunic — 
most  vital,  supple,  and  resisting  ;  6,  middle  tunic — yellow,  elastic, 
formed  of  circular  fibres,  possesses  obscure  vitality  ;  c,  internal  tonic 
— slender,  smooth,  transparent,  without  vitality. 

Fig.  '2. — When  a  ligature  is  apphed  to  nn  artery,  the  internal  and 
middle  tunics  are  torn  through  by  the  thread,  and  retract  in  such 
manner  that  the  walls  (r,  <l)  of  the  external  Innic,  the  only  one  which 
resists  the  ligature,  are  brought  into  contact  by  their  internal  face. 

Fig.  3.— After  the  ligature  of  an  artery,  the  collateral  veaael  (n) 
above  dilates,  and  in  the  space  between  the  ligature  and  the  first  branch 
above  it  the  blood  stagnates,  and  forms  a  clot  (&),  wfaioh  obliteratca 
the  artery  after  the  separation  of  the  ligature. 

Figs.  4  and  ii.-^Twtlon  (n)  has  the  same  effect  upon  the  coate  of  an 
artery  as  the  ligature—that  is,  it  tears  through  the  internal  and  middle 


w 
^ 


OMta  {A,  b),  which  %n  premed  bnck  above  anil  below,  whilst  the 
external  tonic  (c)  alone  resislB  and  twists  to  obliterate  the  calibre  of 
the  arterj. 

Pig,  G. — When  the  course  of  the  blood  is  interrupted  by  n.  ligature 
or  by  any  other  circumBtnace,  the  circuktion  ia  re-eHlabiiahed  below 
\iy  mesna  of  the  dilatation  of  the  anaatomosiH  between  the  collat4>nil 
branches  above  and  below.  Fig.  li  (Dupuytren  Museum)  represents 
an  aneurism  (a)  of  the  popliteal  artery  cured  by  the  employment  of 
ice.  The  articular  arteriea  (ft,  b,  h,  li)  are  considerably  dilated,  re- 
establiahiog  the  circulation  in  the  lower  part  of  the  limb. 

Fig.  T.—  o,  Artery  in  a  stump,  seised  OR  the  point  (b)  of  a  tenaculum  : 
e,  c,  ligatures  for  the  purpose  of  tying  the  artery. 

2.  Ordinary  procedurt*  in  ligaluring  an  arlerg. 

In  order  to  find  an  artery  which  it  is  intended  to  tie — 

Ftrtlly.  Detemiine  the  course  of  the  pesael,  both  by  anatomioal 
knowledge  and  by  the  pulsation  of  the  vessel. 

Secondly.  The  skin  being  conveniently  stretched,  make  an  incision 
with  a  convex  bistoury,  held  in  the  third  position,  along  the  course  of 
th«  TesMJ,  increasing  the  length  of  the  incision  according  to  the  depth 
of  th«  Teseel. 

Thia  JQciiion  should  comprise  the  skin  and  the  cellular  tissue. 

Thinlly.  Divide  by  means  of  the  grooved  director  the  enveloping 
■ponenroais,  and  turn  aside  the  mascles  to  seek  the  vessel,  which  is 
nsnally  contained,  together  with  its  companion  veins  and  nerves,  in  a 
common  sheath. 

Fourthly,  Raise  the  sheath  withdisaectingforcepn.and  divide  it  with 
precaution  snfiicient  only  to  introduce  an  aneurism  neeille. 

Fifthly.  Next  lay  aside  the  bistoury,  and  with  the  director  and 
forceps  free  the  vessel  from  the  tissue  around,  taking  care  not  to 
denude  the  veasel  to  too  great  an  extent,  and  also  to  introduce  the 
director  between  the  vessel  and  the  most  important  companion 
■tmctnre,  in  order  not  to  wound   that  structure  by  the  point  of  the 


Sixthly.  When  the  artery  ia  denuded  and  raised  upon  the  director, 
determine  the  pulsation,  and  then  pass  the  ligature  heueath  It  by 
me*na  of  an  aneurism  needle  furnished  with  the  thread,  introducing 
the  needle  between  the  artery  and  the  moat  important  companion 
Rtmctnre. 

Seventhly  and  lastly.  Tie  the  artery  tightly  in  the  first  knot,  draw- 
ing the  thrvad  over  the  two  index-fingera,  like  pulleys,  in  order  to 
prevent  too  great  an  elevation,  and  a  too  great  traction  upon  the 
■rtery  ;  then  tie  the  second  knot,  and  cut  one  end  of  the  ligature. 
bringing  the  other  out  at  the  lower  end  of  the  wound,  unless  the  cat' 
jpil  li^ture  ia  employed,  in  which  case  both  ends  ore  cut  off  abort. 
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PLATE  VII. 
LIGATURE  OF  THE  ULNAK  AND  RADIAL  ARTERIES. 


Fig.  l.-ASAT.>MY. 

A,  Bruchia)  srterj.  with  the  mediaa  nerre  b  lying  to  its  inner  dilo. 

r,  Median  baeilic  vein  crossing  the  conree  of  the  brachial  artery  aud 
median  nerve,  from  which  it  is  separated  hy  the  bicipital  fascia  d, 

E,  Common  origin  of  the  radial  and  ulnar  arterieg. 

/,  Median  nerve  crosaing  the  ulnar  artery  near  its  origin. 

E  O,  Upper  part  of  the  ulnar  artery  lying  upon  the  deep  flexor, 
covered  by  the  pronator  mdii  tereH,  flexor  cnrpi  radialia,  pnlmaria 
longDB,  and  Beior  Hubliinis  digitomm,  which,  being  cat  throogh,  permit 
the  artery  to  be  seen  in  company  with  its  venK  comitea. 

G  K,  Lower  port  of  the  ulnar  artery  more  superficially  tdtaated  than 
the  upper  ;  aUo  accompanied  by  the  vena;  comites.  It  is  in  relation 
internally  with  the  nlnar  nerve  and  the  flexor  carpi  ulnaris,  and  ei- 
temnlly  with  the  tendons  of  the  superficial  flexor. 

L,  Tbn  ntnnr  artery  forming  the  superficial  palmar  arch. 

E  P,  Upper  part  of  radial  artery,  with  its  veiue  comites,  in  relation 
internally  with  the  outer  border  of  the  pronator  radii  t«res  n,  and 
flexor  carpi  radialis  o .-  externally  with  the  supinator  longus  m  which 

P  T.  Lower  part  of  the  I'adial  nrtery  almost  subcutaneous  with  the 
vonai  comites,  and  in  relation,  without,  with  the  supinator  longus  and 
the  radial  nerve  for  the  middle  third  of  its  coarse  ;  and  within,  with 
the  tendon  of  tbu  flexor  carpi  radialia.] 


Fig.  2,— OPF.BATlny. 

lacUion  1. — Ligature  of  the  ulnararteryin  its  upper  third  :  dirision 
of — o,  skin  ;  b,  aponeurosis  ;  c,  space  between  flexor  carpi  ulnaris  and 
flexor  sublimis  digitorum  ;  rf,  ulnar  nerve  ;  A,  ulnar  artery. 

Jneinion  2,— Ligature  of  ulnar  artery  in  its  lower  third — a,  akin  ; 
b,  aponeurosis  ;  <-,  ulnar  nerve  ;  d,  tendon  of  superficial  flexor ;  A,  artery 
upon  the  director. 

Iiiciifioit  3. — Ligature  of  the  radial  artery  in  its  upper  third— a,  skin  ; 
b,  aponeurosis  ;  t,  radial  nerve  ;  tl,  internal  border  of  long,  supinator  ; 
A,  radial  artery. 

Incition  4. — ^ Ligature  of  the  radial  artery  in  its  lower  third — a,  skin ; 
b,  tponearosifl  ;  e,  radial  nerve  ;  A,  artery. 


AND  SUnaiCAL  ANATOilT. 


ZAjfaUn  </  ihf  radial  rirlery  in  Iht  loaer  pitrt  of  th*  fort-arm. 

Incision  No.  4. 

Fintly.  Make  nn  indsion  about  1^  inch  in  length  on  the  outer  aide 

of  the  tendon  of  the  flexor  carpi  radioUa,  diTiding  tlie  ekin  and  cellular 

Secondly.  Divide  the  aponeurosis  upon  a  grooved  director. 
Thirdly,  Seek  out,  isolate,  and  tie  the  vessel  which  lies  close  to  the 
outer  side  of  the  tendon. 

Liyatart  nf  Ihf  nuliiil  wiery  in  the  uj-pei'  lh!ril. 
Incision  No.  3. 
n  2^  to  3  inches  in  length  ia  to  be  made  along  the  border 
of  the  long  supinator  if  it  can  be  felt,  or  else  iu  the  course  of  a  line 
rcpiw-'enting  the  direction  of  the  artery  extending  from  the  middle  of 
tlie  bend  of  the  elbow  to  the  inner  side  of  the  styloid  process  of  the 
radius,  dividing  the  skin  and  cellular  tissue,  but  avoiding  the  sub- 
cutaneous  veins.  The  aponeurosis  being  next  divided  on  a  grooved 
director,  the  border  of  the  long  supinator  is  to  be  sought  and  drawn 
aside  by  a  retractor.  Beneath  it  will  be  found  the  mdial  artery,  with 
its  companion  veins,  from  which  it  must  be  ieotiited  before  being 
ligatured. 

Ligature  of  Iht  ulnar  <iil/ry  In  the  loietr  lUinl  of  the /<n-e-anii. 

Incision  No.  2. 
An  incision  1|  inch  in  length,  dividing  the  skin  and  cellular  tissue, 
b  lo  be  made  along  the  outer  side  of  the  flexor  carpi -ulnaris.  The 
aponeurosis  being  next  divided  with  the  director,  the  tendon  of  the 
flexor  carpi-ulnaris  is  to  lie  drawn  inwards,  and  the  artery  is  there 
found  between  its  compRniou  veins. 

Ligalare  of  the  uliiiii-  iirlery  in  the  miilill'  nf  Ihrfirf-uriii. 
Incision  No.  1 . 
An  incision  '1^  to  3  inches  long,  dividing  the  skin  and  cellular  tissue, 
■  to  be  made  in  a  line  drown  from  the  trochlea  to  the  elevation  of  the 
pifcifonn  bone,  then  seek  fur  the  first  interinuEculur  space  which 
•  risible,  proceeding  from  within  outwards.  Now  the  aponeu- 
H  may  be  divided  upon  the  director,  and  the  flexor  sublimis  digi- 
lomm  muscle  turned  aside,  beneath  which  is  the  artery  with  its 
After  having  isolated  the  vessel,  it  will  be  neces- 
WLrj  to  Twee  it  with  an  aneurism  needle,  in  consequence  of  the  depth 
of  Ui«  wound. 
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PLATE  A'lIL 

ligatx:re  of  the  brachial  artery. 

Fig,  1.-ANAT..MV. 

A,  B,  Bmrhial  artery. — It  exteads  .from  the  lower  border  of  the 
teres  major  to  a  little  below  the  elbow- joint.  Situated  irtternal  to  the 
hamerua  above,  it  deacenda  curving  from  within  outwaids,  and  beoomes 
anterior  to  it  below.  It  is  in  relation  in  itg  upper  fourth  with  the 
coraco-brachiatis  C,  and  below  tbia  with  the  internal  border  of  the 
biceps  D.  which  overlaps  it  in  its  two  lower  thirds  in  muscular  subjects. 
Altogether  below,  it  runs  along  the  inner  side  of  the  bicepg  tendon, 
between  it  and  the  median  nerve,  and  then  courses  beneath  the  bici- 
pital aponeurosis  a,  which  separates  it  from  the  median  basilic  vein  b. 

The  maliaii  ner>-e  B  accompanies  the  artery  in  its  course  lying 
external  to  it  above,  crossing  It  at  about  the  centre,  and  lying  iniemal 
to  it  below. 

The  ulnar  ami  invulo-epiral  tierreii  are  in  relation  with  the  vewel 
(or  nljout  its  upper  sixth,  lying  internal  and  posterior  to  it  respectively, 

F,  O,  The  hr<ichuil  ctiiin. — The  internal  is  the  more  voluminous. 
They  lie  alongmde  the  artery,  and  interlace  by  frequent  anastomoua. 

H,  Inferior  profunda  artery  aoeompanying  the  ulnar  nerve. 

Fig.  a.-Ol'EKATIII.N. 

Incision  X.—  Llgntarr  of  ihe-  Uiichlul  arlery  in  iln  loirrr  /-art. 
11,  division  of  the  skin  and  cellular  tisane  ;  V,  of  the  aponeurosis  ;  •'. 
median  basilic  vein,  situated  between  the  skin  and  aponeurosis,  and 
curved  inwards  :  (/,  internal  border  of  the  biceps  muscle  ;  e,  median 
nerve  lying  internal  to  the  artery  ;  F,  the  artery  extricated  from  the 
common  sheath,  and  raised  upon  a  director. 

Incision  2. — Liijaliirr  of  the  Irrudiiul  urlrrii  in  the  u/i/it  jHirt  of  ih*  arm, 
a.  Division  of  the  skin  and  cellular  tissue  ;  b.  of  the  aponeurods  ;  r, 
companion  vein  ;  il,  median  nerve  on  the  outer  tdde  of  the  artery  ;  E, 
the  artery  upon  a  director. 

] .  IJ'jalure  of  the  brachial  »rler,,  „l  the  hrml  of  the  arm. 
Incision  I. 

(1)  Reci^nise  the  tendon  and  internal  border  of  the  biceps  muscle. 

(2)  Make  an  incision  -i^  inches  in  length  along  the  inner  border  of 
the  biceps.  This  incision  must  involve  only  the  skin  and  ccllolar 
tisane,  avoiding  the  median  basilic  vein,  which  must  be  pressed 
according  to  circumatauces,  either  inwards  or  outwards. 


ANIi  SUHiUCAl.  AlfATOilY. 


e  opon  Ibe  director  the  &poueuruaia  which  i«  horo  fanned 
■i|riUl  eipMuion. 

0  BeoD  the  artery  aouompnnicd  h;  it*  veina,  aiid 
•  nerre  to  iU  inaer  side  ;  raite  with  the  forccp*  thu  theiith  of 
inciao  it  with  oro  to  nn  entunt  KuSLciunt  to 
iMtht*  tlM  artery  ;  raiie  it  upon  the  director  and  U|{itluni. 

'i.  Ligature  o/tke  hrachial  urltry  al  Iht  ujiptr  pari  '•/ lh4  ami. 

Inciaion  '1. 

(1)  Havipg  determined  the  inner  border  of  the  luoeiM,  nulce  «ii 

inciaieti  about  i^  inches  in  length,  iuTolring  the  akin  and  celJaUr 

('i)  Baise  the  aponeurona  upon  a  director. 

(3)  Seek  the  nerve  nearest  to  the  internal  border  of  tli*  biceiia : 
that  is,  the  median  nerve,  benestb  and  iutemal  to  whicli  will  be  fouiid 
the  arterf. 

(4)  Carefully  open  tbo  common  tbculh,  hnvinK  first  nusod  it  with 
a  pair  of  forceps  ;  thou  pudhing  the  ntrvn  outwanln,  isolate  the  artery, 
paosiiig  the  director  beucalh  it  from  without  inwardn. 


r         LIGATURE  OF  THE  AXII-NARV  AUTKItY  IS  THE 
AHMPIT,  ITS  LUWEU  THlltD. 

Fig.   I.— ASATOMV. 

I.  Oreat  paotor*]  musule  drawn  aside.  Si.  Small  pectoral  mitaote.  fl. 
I^twamiu  dorai  aud  Terea  major.  4.  Bieeps.  ti.  Triceps,  ll. 
BtachiaJ  apoiieurtMis. 

A,  Anltary  urltry. — A  oontinuation  of  the  nubolavtan  artery,  it 
oommencea  at  the  lower  border  of  the  Smt  rib,  aud  terminates  at  the 
lower  border  of  the  Terie  major.  In  ittcoune  it  is  divided  into  three 
pM-U  by  Uie  pectonlu  minor  muscle.  The  lowest  or  thin!  |iert  of  ita 
coarse  is  in  relation  externally  with  tho  ooraoo-brauhiali*  ('>)  luuiole, 
Btid  here  it  may  be  readily  compressed  againal  the  humerun  :  intvnutlly 
it  is  oovered  by  only  tho  >kin  and  cellular  tiiwui',  and  ita  pulaatiou  can 
be  easily  felt. 

c.d.t,/.  The  branches  of  the  brachial  pkaus  dunuly  Hurroniid  the 
anery  in  the  thiri  part  of  its  oourae. 

r.  The  nttttctila-rulanmai  nerve,  on  thn  outer  aide  of  the  Te«ML 

d,  Tbe  m«dian  nerve  in  front  of  and  Bomewhat  to  the  outer  side, 
{  by  two  roots — one  on  each  side  of  the  vessel. 
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t.  The  iidemal  culanrow,  and/,  the  uliinr,  lie  to  the  inner  side. 

The  miiBouto-spinkl  nerve  is  intemnl  and  behind,  but  is  hidden  bj 
the  vein. 

G,  The  axillary  vein  lies  internal  to  the  artery,  and  overlaps  both  it 
and  the  nerves. 

All  the  vessels  and  nerves  of  the  axilla  are  C">nnected  together  by  a 
loose  cellular  tissue,  which  contains  also  lymphatic  glands  and  vessels. 
Ii,  i.  Subscapular  arteries  and  veins. 

K,  Brachial  artery — a  continuation  of  the  axillary,  separated  from 
the  nerves  and  reins  which  surround  it. 

Fig.  2.— Oi'EKATinN. 

(I,  Incision  of  the  skin  ;  b,  division  of  the  aponeurous  ;  r,  median 
nerve  pasbed  upwards  ;  d,  axillary  vein  pressed  downwards  by  a  soft 
retractor  ;  e,  internal  cutaneous  nerve  ;  /,  aponeurotic  sheath  of  the 
aiillary  vessels  ;  17,  axillary  artery  upon  the  director  passed  from 
within  outwards,  and  from  below  upwards. 

One  operation  now  adopted  for  lying  the  axillnry  artery  in  the  third 
part  of  its  course,  i.e.,  below  the  pectoralis  minor  muscle,  is  called 
Lisfranc's  method.  It  consists  of :  1.  find  the  position  of  the  artei; 
by  drawing  a  longitudinal  line  such  as  would  separate  the  anterior 
third  of  the  axilla  from  the  two  posterior  thirds,  or  by  feeling  the 
internal  border  of  the  coraco-brachialis  mupcle.  2.  Incise  the  skin  and 
cellular  tissue  in  the  coarse  of  the  vessel  for  a  distance  of  2J  inches. 
H.  As  soon  as  the  fasciculus  of  vessels  and  nerves  comes  into  view, 
relax  the  purls  by  slightly  beading  the  arm.  4.  Next  afcertaiu  the 
position  of  the  coraco-brachialis,  in  order  to  find  the  artery,  fi.  By  the 
aid  of  the  director  press  first  the  median  nerve  and  internal  cutaneous 
nerve  forwards,  then  the  ulnar  and  muHCulo-sptral  backwards,  the 
artery  and  vein  lying  in  the  interval  between  them.  !>,  Isolate  with 
precaution,  and  pass  the  director  from  behind  forwards,  so  as  to  avoid 
the  axillary  vein. 

A  second,  and  perhaps  the  more  simple,  opemtion  for  tying  the 
axillary  artery  in  the  third  psrt  of  ila  course  is  the  following  . 

1.  Supinate  the  arm.  and  extend  it  nearly  at  right  angles  to  the 
trunk.  2.  Make  an  inciaon  2^  inches  in  length  along  the  border  of 
the  latissimus  dorsi  muscle,  so  as  to  run  transversely  across  the  inner 
aide  of  the  arm,  aud  terminate  at  the  inner  border  of  the  biceps  muscle. 
:i,  Divide  the  deep  fascia  upon  a  director.  4.  Relax  the  arm,  and  the 
vessels  may  now  be  detected  surrounded  by  the  nerves  of  the  brachial 
plexus,  in  order  to  isolate  the  artery,  it  will  be  nece«iary  to  press  the 
median  nerve  forwards,  and  the  ulnar  and  mnsculo-spiral  nerves  back- 
wards. The  director  is  to  be  passed  from  behind  forwards,  to  avoid 
the  vein. 


AJfD  8UR0ICAL  AAATOMY. 


LIGATURE  OF  THE  AXILLARY  AND  SUBCLAVIAN 
ARTERIES. 

Fig.  1,^1.  The  clavicle  and  grwit  pecloral  muscle.  '2,  The  axillary 
ve^setH  expoEed.  .^.  TrapeziuB.  4.  Stemo-maaUiid.  ;').  Omohyoid. 
li  Deltoid.     ;.  Sntall  p«ctonl. 

A,  Axillary  artery — its  npper  part  corered  by  the  petrtorulis  major, 
from  which  it  is  separated  by  a  layer  of  adipose  tissue  containing  the 
cuphalic  and  other  branches  of  vein  and  arter}',  and  the  external 
anterior  thoracic  nerve  :  a,  supra-scapular  artery  runniu);  along  the 
apper  border  of  the  clavicle. 

B,  The  axillary  vein  internal  to  and  in  front  of  the  artery. 

C,  The  cephalic  vein  lies  in  the  groove  between  the  |)ectorDlis  major 
an>J  the  deltoid,  croesiog  the  artery  at  the  npjwr  border  of  the  peoto- 
rUij>  minor,  aad  there  emptying  into  the  axillary  vein. 

D,  The  bnu-hial  plexus  external  and  behind  the  artery.  The 
external  anterior  thoracic  nerve  may  croas  the  artery  aametimes  iu 
boot,  BometiiBea  behind. 

Fig*.  1  and  2.— A.  The  sobclavian  artery,  arising  from  the  bracbio- 
cepbolie  artery  on  the  right  side,  from  the  arch  of  the  aorta  on  the 
left,  ascends  to  curve  ovtr  the  first  rib  (a),  and  then  dEscends  as  far  as 
the  first  intercostal  space,  where  it  takes  the  name  of  axillary.  From 
the  point  of  origin  it  results  that  the  left  sul>cliivian  artery  is  longer 
in  its  aacending  portion  than  the  right.    (See  Plate  XL,  Fig.  1.) 

The  subclavian  artery,  after  passing  between  the  Hcniene  muBoles, 
•Ifxcends  upon  the  Kntt  rib,  u  [Fig.  'i),  in  a  groove  external  to  the 
tolieide  of  insertion  of  the  scalenus  anticus,  b  (Fig.  i),  a  tubercle  of 
some  importance. 

Beyond  the  scalenus  the  artery  lies  in  the  suliclavian  triangle,  limited 
by  the  claTirle,  the  ate ruo- mastoid  (4),  and  the  omo-hyoid,  where  it  ia 
CDTcrcd  at  its  highest  part  only  by  the  deep  cervical  fasciic,  adipose 
itMoe  und  skin  ;  lower  down  by  the  aubcUvius  muscle  and  the  clavicle. 

The  firat  rib  rises  above  the  clavicle  in  subjects  in  whom  the  neck  is 
long,  and  the  artery  can  then  be  compressed  either  directly  or  by 
forcibly  lowering  the  clavicle. 

B.  The  subclavian  vein,  in  front  of  and  below  the  artery,  from 
which  it  is  separated  by  the  insertion  of  the  scalenus  anticus,  b  (Fig. '.!}. 

I  The  ^xtrrnal  jugular  vein  {ej  crosses  the  arter)'  in  front  to  em|>ty  into 
e  HubclaTian. 

C,  The  brachial   plexus  of   nerves  arc  altogether  external   to  the 
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Fig.  3.- 
Iiicision  No.  1. — Ligulure  o/lhe  axillary 
tocision  of  the  skin  ;  b,  of  the  Bubjoiiiod  aponeurosis  ;  r,  upper 
border  of  the  peotoralia  minor  ;  r,  fibres  of  pectnntliB  major  cut  across  ; 
(/,  axillary  vein  ;  A,  aiillary  artery  upon  an  ancuriBm  needle  below  tlic 
level  of  the  cephalic  rein. 

Incinion  No.  'i.-^Liguture  oflht  tubclarian  artery  ejttrnal  lo  the 

a,  iDcision  in  the  skin  ;  b,  in  the  aponenronB  ;  c,  omo-byoid  mnacie  ; 
<l,  brachial  plexus  of  nerves  :  «,  scalenus  auticus  muecle  :  /,  subclavian 
vein ;  A,  subclavian  artery. 


LIGATURE  OF  THE  AXILLARY  ARTERY  IN  THE 
FIRST  PART  OF  ITS  COURSE. 


In  this  operation  the  vessel  is  ligatured  in  a  triangular  apace  limited 
above  by  the  olavicle,  below  and  eitemally  by  the  pectoralis  minor, 
below  and  internally  by  the  sternal  portion  of  the  pectoralis  major. 
The  shoulder  lying  free,  the  elbow  slightly  away  from  the  body,  and 
the  bead  inclined  towards  the  opposite  side,  an  incision  is  made  parallel 
with  the  clavicle,  and  \  inch  to  1  inch  below  it,  compressing  the  skin 
and  cellular  tissnc,  and  extending  from  the  cellular  interval  between 
the  great  pectoral  and  the  deltoid  muscles  ns  far  as  two  Gnger-breadtbs 
external  \o  the  stemo-cluvicukr  articulation.  The  fibres  of  the  great 
pectoral  muscle  being  successively  divided,  the  posterior  sheath  of  the 
muscle  cornea  into  view.  Then,  to  favour  the  separation  of  the  lips  of 
the  wound,  the  shoulder  may  be  lowered  a  little,  and  by  means  of  the 
director  the  costo-ooracoid  raenibraue  may  be  torn  through.  With  the 
finger  introduced  into  the  wound,  the  small  pectoral  muscle  is  to  be 
pushed  downwards  and  on t wards,  and  in  the  depths  will  be  seen — 1, 
the  aiillary  vein  inflated  with  blood  ;  -i,  the  axillary  artery  external  lo 
nnd  behind  it ;  'i,  the  brachial  plexus  above,  external  and  behind  the 

In  passing  the  ligature  behind  the  artery,  the  vein  must  be  pressed 
a  little  inwards,  and  the  ligature  passed  between  it  and  the  artery. 


1 


Sec.m.  Mktiu.d  (Chambeklaysk). 

One  incision  4  inches  long  is  made  below  the  clavicle,  and  a  second 

nearly  the  same  length,  corresponding  to  the  cellular  interval  between 

the  great  pectoral  and  the  deltoid  muscles,  taking  care  to  avoid  the 


AND  HUROtfJAL  ASATOMT.  29' 

iplulic  vein.    The  trisngular  flap  thus  formed  is  tnmed  downwards 

Vftod  inwards,  and  the  artery  is  to  be  nought  above  the  pectonilia  minor, 
[1  the  preceding  operation. 


LIGATURE  OF  THE  SUBCLAVIAN  ARTERY. 

The  Hnbclavian  artery  may  be  tied  in  the  Becond  or  third  parts  of  its 

1.  External  to  the  scalenes. 

2.  Between  the  sciLlenes. 
iBt.  External  to  the  Bcalenea. 
(1)  The  patient  being  oonveniently  arranged,  with  the  face  tamed 

towards  the  opposite  aide,  a  trangverse  incision  is  made  aboTe  the 
clavicle,  parallel  to  its  posterior  border,  and  extending  from  the 
external  mai^n  of  the  stemo-maatoid  to  the  trapezius.  The  akin 
platyama  and  fascis,  including  the  mpm-clavicuiar  nerves,  may  be 
divided  layer  by  layer  ;  or  if  the  operator  prefer,  the  whole  may  be 
^vided  by  one  incision,  by  drawing  the  skin  downwards  about  \  inch, 
Hid  cutting  on  to  the  bone  ;  the  external  jugular  vein,  if  it  cannot  be 
avoided,  may  be  cut  through,  first  tying  it  above  and  below- 

{■J)  By  means  of  the  forceps  and  director  tbo  deeper  tissues  may  be 
torn  through.  The  index-finger  may  then  be  passed  into  the  depths 
of  the  wound,  to  find  the  tubercle  of  origin  of  the  scalenus  anticug 
npon  the  first  rib. 

(3)  The  tubercle  being  recognised,  the  artery  may  be  felt  im- 
mediately  behind  it,  and  may  be  readily  exposed  by  tbe  director,  after 
which  the  aneurism  needle  may  be  passed  beneath  the  vessel,  guided 
«1ong  the  finger  from  before  tiackwards,  and  a  little  from  n-ithin  ont- 
wards  ;  at  the  samo  time  the  finger  placed  above  and  external  to  the 
artery — that  is,  between  it  and  the  brachial  plexus — support?  the 
artery  and  prevents  it  from  slipping.  To  facilitate  this  part  of  the 
operation,  the  shonlder  should  be  lowered. 

2ud.  Between  the  two  scalenes.    (Dupuytren.) 

This  operation  differs  but  little  from  the  preceding.  After  having 
;m8cd  the  tubercle  on  the  first  rib,  and  nmde  out  the  attachment 
the  Bcalenus  anticus,  a  director  is  passed  Itctwecn  the  artery  and 
I  scalenus  anticus,  and  the  muscle  is  to  be  divided.  The  artery  is 
freely  exposed,  and  may  be  ligatured.  The  objections  to  this 
operation  are — I.  The  point  of  ligature  is  too  near  the  origin  of  large 
branches.  2.  The  phrenic  nerve  which  runs  along  the  scalenus,  or  im- 
mediately to  its  inner  tide,  is  exposed  to  danger.  3.  The  subclaviaD 
vein  or  the  internal  mammary  artery  may  be  wonnded. 
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LlfiATUEE  OF  THE  CAROTID.  LTXGUAL,  AND  FACIAL 
ARTERIES. 


Figs.  1,2,  3.— Anatum 

Fig.  1.  Ofiglii  bf  ihf  eiirolid  and  nubthifuin 


ri-s  ;   branchfi  "f  the 


(I  (I,  Arch  of  the  aorta ;  b.  brachio-cepbalic  or  innominate  artery  ; 
rf,  c.  right  subclavian  and  right  carotid  ;  ',/,  left  subclaviao  and  left 
carotid.  Before  pacing  between  the  scalenea  (.f ).  the  subolaTiana  give  off 
the  Tertebral  arteries  h  h  ;  inferior  ihyroida  and  tran^TerBoles  hnmeri, 
perhaps  also  the  transversales  colli,  either  separately  or  from  a  common 
trunk,  the  thyroid  axes  i  i ;  and  internal  mamntaries  j  j ,-  external  to 
the  scalenes,  the  posterior  Mapnlar  1^  l;  the  Iborncic  axis  /—which  is, 
however,  generally  given   off   from   the   first   piirt  of    the   axillary 

Fig,  2.  Rtlalion  of  the  arterial  iinlh  the  renoaa  trunht. 

a  a.  Internal  jugular,  in  front  of  and  external  to  the  carotids  ;  b  b, 
subclavian  veins,  anterior,  parallel  to,  and  a  little  below,  the  subclavian 
arteries ;  c,  innominate  vein,  or  right  brachio-cephaljc,  in  front  of  and 
external  to  the  innominate  artery  :  i/,  left  bracbio-cephatic  vein,  croKS- 
ing  from  without  inwards  in  front  of  the  left  subclavian  and  carotid 
arteries  ;  r,  inferior  thyroid  vein  ;  /,  external  jugular. 

Fig.  3. — 1,  Sterno-thyroid  mnacle  :  'i,  omo-hyoid  :  3,  sternal  origin 
of  the  sterno-maatoid  cut  across  :  4.  masaetcr. 

A.  Right  common  carotid  artery,  extending  from  the  innominate 
artery  at  the  ste mo-clavicular  articulation  to  a  level  with  the  upper 
border  of  the  thyroid  cartilage.  It  runs  obliquely  from  before  back- 
wards, and  from  within  outwards,  along  the  front  and  side  of  the 
neck,  lying  upion  the  pro-vertebial  muscles,  and  in  relation  internally 
with  the  trachea,  larynx,  and  pharynx.  It  ie  covered  by  the  stemo- 
mastoid  (3,  3),  and  in  its  lower  half  by  the  stemo-thyroid  (1),  the 
omo-byoid  ('I)  crossing  it  about  the  middle.  The^  muscles  separate 
it  from  the  platysma  and  fascia,  which  stmctures  alone  cover  it  in  ita 
upper  part. 

B.  The  interiud  jugular  vein  lies  external  to  the  artery,  and  over- 

C.  The  pneuraogiistric  nervedescends  behind  and  between  theartery 
and  vein  contained  in  the  same  sbeath  ;  below  it  passes  between  the 
subclavian  nrterj'snd  vein  to  enter  the  thorax.  It  furnishes  a  variable 
number  of  cardiac  branches,  which  cross  in  front  of  the  tower  fourth 
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the  artery.  The  Bympathetic  nerre  is  altogether  behind  the  sheath 
of  the  resaelfl,  and  contained  in  tooBe  connective- tissue, 

D.  The  internal  carotid  and  the  extamal  carotid  D'  arise  by  the 
bifurcation  of  the  common  carotid.  The  external  carotid,  lying  at 
first  internal  to  and  then  crossing  ontwardH  in  front  of  the  internal 
carotid,  terminates  at  the  level  of  the  condyle  of  the  lower  jaw,  where 
it  divides  into  the  temporal  and  internal  maxillary  arteries.  At  first 
superficial,  it  then  dips  beneath  the  hypogloaBal  nerve  (H),  the  digastric 
and  stylo-byoid  muecles,  and  the  parotid  gland. 

£.  The  facia]  artery  arises  from  the  external  carotid  a  little  above 
the  hyoid  bone,  passes  beneath  the  digastric  and  styto-hyoid  muBclea 
■long  the  outer  surface  of  the  submaxillary  gland,  and  carving  up- 
wards, gains  the  body  of  the  lower  jaw,  then  lies  in  the  interstice 
which  separates  the  masseter  muscle  (4)  from  the  triangularis  oris, 
wdA  distributes  itself  upon  the  cheek  and  face. 

F.  The  lingual  artery,  arising  from  the  external  carotid  below  the 
ling,  and  at  the  level  of  the  hyoid  bone,  is  crossed  by  the  bypo- 
'glosaal  nerve  (H),  and  then  turning  beneath  the  hyo-gloasas  muscle, 
to  lie  distributed  mainly  in  the  tongue. 

Ol'KBATI'.N. 

Incision  No.  1. — Liyaliire  o/  ihe  carotid  arlerij  in  the  vpptr  part, 

;  h,  cervical  nponeuroMs  ;  r,  pnenmogastric  nerve  ;  d,  stemo- 
utoid  muscle  ;  A,  carotid  artery. 

Incision  No.  2. — Ligatun  of  the  limjaal  arltrif. 
,  Skin  ;  b,  platysma  and   fascia  :    c,  incision  of    the    hyo-glossua 
E  muscle  ;  A,  the  lingual  artery. 

Incision  No.  'A.  —I.igntwr  nf  the  fiieial  iirleri/. 
;  li,  platysma  and  fascia  ;  A,  the  facial  artery. 

DESCRIPTION  OF  THE  OPERATIONS. 


I.  LKi* 


;  Bn/ 


■  Tkvm 


^^K  ran 
^H  »nd 


This  artery,  commencing  at  the  most  interior  part  of  the  transverse 
portion  of  the  arch  of  the  aorta,  terrainateH.  after  a  course  of  abont 
I)  inch,  behind  the  right  sterno-clavicular  articulation. 

(1)  The  patient  lying  upon  the  back  with  the  head  extended,  an 
«J  shaped  incision  is  to  be  made,  of  which  the  horizontal  stroke  shall 
ran  from  the  sterno-claricular  articulation  paralld  with  the  clavicle, 
Kud  about  ^  inch  above  it,  and  as  far  outwards  as  the  centre  of 
the  bone.     The  perpendicular  stroke  is  then  to  be  extended  upwards 


niong  the  inner  border  of  the  right  Etemo-nuutoid  to  a  distaoce  of 

about  3  jncbee. 

(2)  Divide  upon  the  director  the  Ktemitl  origin  and  the  grenter  part 
of  the  clavicular  origin  of  the  right  sterno- mastoid  mnscle,  which  may 
then  he  turned  upwards  and  outwarda. 

(3)  The  carotid  artery  is  to  he  recognised,  and  it  will  then  terre  as 
a  guide  to  Gnd  the  trunk  of  the  brachio-cepbalic. 

{+)  Isolate  with  care,  by  mcana  of  the  finger  as  far  aa  may  be 
possible,  the  brftcbio-cepholio  tmiik,  avoiding  the  pneumogastrio  and 
pbrenic  nerves  and  the  internal  jugular  vein  ;  then  pnss  the  ligature 
beneath  the  vessel  by  the  aid  of  a  curved  director  or  aneurism  needle, 
which  must  be  introdnced  from  Iwforo  backwards  and  from  right  to 
left. 


n. 

LiGATCBt 

01-  TKE 

Common  Carmt]]- 

Ahtkkv, 

The 

ion  carotid 

may  be  tied  either  above  the 

omo-hvoid 

muscle 

below  it. 

I. 

Liijafare 

ill  Ihf  u/ipfi-  jiarf. 

The  patient  lying  with  the  head  extended  and  turned  towards  the 
opposite  side,  (I)  muke  an  incision  about  rt  inches  in  length  along 
the  inner  border  of  the  sterno- mastoid  muscle,  terminating  a  little 
below  the  cricoid  cartilage  :  the  incision  will  include  the  skin,  cellular 
tissue,  and  platysma. 

(2)  Incise  upon  a  director  the  deep  cervical  fascia,  which  here  unites 
the  stemo-maatoid  with  the  sterno  hyoid  and  sterno-thyroid  muscles. 

(i)  Then  flexing  the  head  so  as  to  relai  the  muscles,  and  at  the 
HUne  time  separating  the  muscles  referred  to,  the  omo-hyoid  muacle  is 
brought  into  view,  crossing  the  depths  of  the  wound. 

(4)  The  artery  and  vein  being  now  seen  enveloped  in  a  common 
sheath,  on  which  lies  the  descendens  noni  nerve,  the  sheath  may  be 
carefully  raised  with  the  forceps  and  with  precaution  divided  suffi- 
ciently to  admit  the  director,  whilst  at  the  same  time  an  ossistaiit 
presses  on  the  internal  jugular  vein  at  the  upper  part  of  the  wound,  in 
order  to  prevent  the  great  dilatatioa  of  the  vein,  which  is  often  of 
serious  inconvenience  to  the  operator. 

(5)  There  remains  only  to  tear  with  the  director  the  cellular  tissue 
which  unites  the  vessels  together,  and  so  to  isolate  the  artery,  which 
may  he  now  raised  upon  the  aneurism  needle,  passing  the  instmment 
from  without  inwards. 


2.  Lirjat'irt  at  Ihr,  loicrr  pari, 

(1)  Make  an  incision  2J  to  3  inches  in  length,  commencing  J  inch 
above  the  sterno-clavicular  articulation,  and  extending  upwarda  along 
the  inner  border  of  the  stemo-maatoid. 
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(2)  The  akin  snd  cellular  tissue  and  cerrical  fascia  being  divided, 
muscle  is  brought  into  view. 

~      a  that  tho  sternal  fasciculus  should   be 
draw  it  nside.  when  the  stemo-hyoid  and 


e  to  be  drawn  inwards,  and  the  sheath  of 


(.1)  French  surgeons  advi 
■diTtded  ;  but  it  ia  BafGdent  ti 
V  Memo-tbTroid  are  now  see 

(■1)  The  latter  muscles: 

the  Teasels  is  thus  eKposed. 

(;■))  The  sheath  is  to  be  opened  as  far  inwards  as  possible,  so  as  to 

^iaolate  the  artery  without  iujuriug  the  vein,  which  has  a  tendency  sa 

a  as  the  sbeatb  is  opened  to  buljje  in  front  of  the  artery.     The 

Srector  is  to  be  passed  from  without  inwards,  so  as  to  avoid  the  vein 

i  the  pneumogaatric  nerve,  which  latter  lies  behind  and  between  the 

[s  eoclosed  within  the  sheatb. 


ii>:  Lis 


.  AKThKY  (Plate  XI.,  Fig.  4). 


.  (1)  Having  recognised  benestb  the  integument  the  great  comn  of 
e  byoid  bone,  make  an  incision  about  l|  inch  in  length  parallel  with 
le  cornn,  and  about  ^  inch  above  it,  including  the  ekin.  cellular  tissue, 
d  pUtjtma  my o  ides. 
,  (■!)  This  incision  will  expose  the  tower  border  of  the  submaxillary 
^nd,  wLiich  must  be  raised  in  order  to  see  the  shining  tendon  of  the 

Bstric  muscle. 
I   (3)  Immediately  below   this  is  the  hypoglossal  nerve,  and  about 
I  inch   belnw   this  nerve  the   byoglossus   muscle   must   be    divided 
uveraely,  to  come  exactly  upon  the  line  of  the  artery.    The  vessel 
~  may  ba  now  eknly  ligatured,  as  it  is  not  in  contact  with  any  vein  or 
nerve. 


IV.  LlUATL-RE 
B(>K[>KH 


'  THE  Tach 


Artery  as  it  pauses  uvkr  the 
Jaw  (Phte  XI.,  Fig.  4). 
(1)  Requett  the  patient  to  firmly  close  the  jaw.     In  this  way  the 
Ulterior  margin  of  the  muraetcr  muscle  may  be  clearly  defined.    On 
e  border  of  the  jaw,  and  at  the  anterior  margin  of  the  muscle,  may 
'  ;ht  depression  in  which  the  vessel  lies,  and  may  usually  be 
jplt  pulsating. 

[:;)  At  this  point  make  a  vertical  incision  about  an  inch  in  It'iigth, 
involving  the  skin,  platysma,  and  cellular  tissue. 

(3)  The  anterior  fibres  of  the  masseter  are  thus  exposed,  and  along 
them  mns  the  artery  lying  upon  the  maxillary  bone,  and  often  sccom- 
pnnied  by  the  vein,  which  it  is  necessary  to  separate  with  care,  in 
ooiueqnence  of  the  dense  cellular  tissue  surrounding  it 


LIGATURK  OF  THE  RADIAL  ARTERY  AND  DORSAL 
ARTERY  OF  THE  FOOT. 

Fig.  1. — Anatomy  op  thk  Kadial  Abtehv  on  thk  Dorsal 

SCKFACE    OF   THE    CARPUH. 

1.  Posterior  annular  ligament  of  the  carpus, 

'2.  Extensor  ossis  metacarpi  poUicia. 

'i.  Exteoflor  primi  internodii  pollicis. 

4.  Extensor  secundi  internodii  poUicia. 

A.  The  radial  artery,  turning  around  the  radio  carpal  articulation, 
posses  beneath  the  extensor  osais  metacarpi  and  extensor  primi  inter- 
nodii pollicia  (2  and  3),  and  then  obliquely  beneath  the  extensor 
Becundi  internodii  pollicia  to  penetrate  between  the  two  heads  of  the 
abductor  indicia,  and  thus  gains  the  palm  of  the  hand,  where  it  ulti- 
mately  forms  the  deep  pnlmar  arch.  In  thia  part  of  its  course  it  is  in 
relation  with  Tenoua  branches,  and  some  nerve  filaments  from  the 
radial  nerre,  covered  only  by  the  general  aponeurosis  &nd  the  integu- 

Fig.  '2. — OrEi[AT[o\. 
«,  Incision  in   the  integument ;  t,  the  aponeurosis  ;    A,  the  radial 

Fig.    :i. — AsATriMY    IIF    THE    DoKRAI.    ARTERY    IIF   THE    FoOT. 

1.  Dorsal  annular  ligament.  '2.  Tendon  of  the  extensor  prOprind 
pollicis.  3.  The  common  extensor  of  the  toes.  4.  Internal  tendon  of 
the  extensor  brevis  digitonim. 

A,  The  dorsal  artery,  a  continuation  of  the  anterior  tibial  artery, 
commences  beneath  the  annular  ligament  of  the  tarsua  (1),  and  extends 
from  the  middle  of  the  intermalleokr  space  to  the  proximal  extremity 
of  the  first  interosseous  space,  where  it  penetrates  the  first  dorsal 
interoHseouH  mnacle  to  reach  the  solo  of  the  foot,  and  there  it  anasto- 
moses with  the  plantar  arch.  Covered  by  the  aponeurotic  layer  which 
binds  it  upon  the  tarsus,  and  by  the  general  Bponeuro.>iiB  and  the  integu- 
ment, the  dorsal  artery  descends  upon  the  instep,  accompanied  by  two 
satellite  veins,  and  by  the  tibial  nerve  (/')  internal  to  it.  It  oourves 
ftlong  the  outer  side  of  the  tendon  of  the  extensor  proprius  pollicia 
(2),  an  important  relation  which  can  be  made  out  by  extending  the 
greftt  toe  ;  and  external  to  it  runs  the  inner  head  of  the  extensor  brevis 
dtgitorum  (4),  which  in  muscular  subjects  somewhat  overlaps  it. 

Fig,  4.— Ol'ERATK.N. 

(I,  Incision  in  the  skin  :  £,  the  aponeurosis  :  A,  the  doranl  artery. 


AiTD  8CB0KAL  AXATOair. 


STEPS  OF  THE  OPEBATIOS. 


iLigaturt  0/  ihl  radial  arttry  on  thr  durtai  r,arfar:  of  the  carpu; 
(1)  B;  forced  eKtention  of  the  thumb  determine  beneath  the  ekin 
Ibe  projectioD  of  Ihe  extensor  eecnndi  intentodu. 
{"t)  Hake  3U  incision  about  1   inch  in  length,  internal,  aud  parallel 
to  this  tendon,  the  middle  of  the  inciuon  corresponding  to  the  summit 
of  the  first  intennetacvpttl  space. 
(;h)  Diride  the  aponeorona. 

(4)  Beneath  the  Bponearona,  in  the  angle  formed  at  the  summittof 
^^^vtbe  first  intermetacarpal  space,  will  be  fonnd  the  radial  arteiy,  aocom- 
^^^^hptnied  by  two  veins. 

^^^^K  (5)  Disengage  it  from  the  vdns  with  the  point  of  the  director  and 
^^^^ragfttnre. 

^^^V  Ligature  of  >hr  ilorinl  ttrUnj  of  thrfool. 

^^^^P  (I)  In  the  comae  of  a  line  extending  from  the  iatermalleolar  spaoe 
^^^B  to  the  first  interosseous  space  that  i.s  along  the  outer  border  of  the 
'  extensor  proprins  poUicis,  make  an  incision  H  to  2  inches  in  length, 

including  the  sldn  and  cellular  tissue. 

(2)  Diride  the  aponenroma  upon  the  director. 

(3)  Becogniae  the  internal  head  of  the  extensor  brevis  digitorom. 

(4)  Benesth  it  will  be  found  the  art«ry  Ijing  apon  the  bone,  and 
'aecompanied  by  two  veins.     Isolate  with  the  director  and  ligature. 


LIGATUBE  OF  THE  ASTEHIOR  TIBIAL  ARTEEY. 

Fig.  I.— A\AT"!IY. 

I.  PsttiUa.  2.  External  malleolus.  .^.  External  aponcurosie  of  the 
I«g.  4  tod  o.  Tibialis  anticus  and  extensor  communis  digitorom 
tamed  aside,  and  thua  exposing  the  vessels  deeply  situated  in  tba 
int«rmiiaciilar  space,    ij.  Peroneal  muscles  divided,     T.  The  fibula. 

A.  The  anterior  tibial  artery,  the  external  and  anterior  branch  of 
tbe  bifureation  of  the  popliteal,  arises  beneath  the  fibrous  arch  of  the 
nleoa  uid  tenninates  beneath  the  anterior  annular  ligament,  when  it 
b«oome«  Ihe  doreat  artery  of  the  foot  ItH  direction  from  above 
dfiwnwardfl,  and  somewhat  obliquely  from  behind  forwards,  would  be 
aented  by  a  line  drawn  from  the  inner  part  of  the  hi>ad  of  the 

)oi>  to  the  centre  of  the  tibio-tarsal  articulation.    This  artery  pierces 

B  inieromeouB  bgument  from  behind  forwards  at  the  level  of  the 
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npper  fourth  of  the  leg,  and  descends  iiearly  two-thirds  of  itK  length 
upon  the  ligamcDt  ;  below  it  lies  upon  the  outer  surface  of  the  tibia, 
turning  to  reach  the  front  oE  the  lowur  extremity  of  that  bone.  To 
itH  inner  side  lies  the  tibialis  aatioue  (4)  and  the  bono  ;  to  its  outer 
aide,  the  extensor  communis  digitorum  on  the  upper  third,  and  the 
extensor  propriuH  pollicis  in  the  lower  two- thirds,  the  tendon  of  the 
latter  muscle  crossing  it  beiow  from  without  inwards.  To  the  outer 
side  of  this  tendon,  and  in  the  same  space  with  it,  the  artery  passes 
beneath  the  annular  ligament. 

The  extensor  muscles  and  the  tibialis  anticua,  between  which  lies 
the  artery,  are  intimately  united  and  bonnd  down  by  the  aponeurosis 
(3),  a  disposition  which  conceals  their  partition  and  renders  their 
separation  difficult. 

B,  B.  The  venie  comitea  accompany  the  artery  in  its  whole  length. 

C.  The  anterior  tibial  nerre,  at  firat  external  to  the  artery,  crosses 
in  front  of  it  nt  the  lower  fourth,  and  becomes  internal  to  it  beneath 
the  ligament. 

A'.  The  peroneal  artery,  a  branuh  of  the  posterior  tibial,  descends 
vertically  along  the  jiosterior  aspect  of  the  fibula  as  far  as  the  lower 
tibio-Gbular  articulation,  being  covered  above  by  the  solens,  then  lying 
between  the  flexor  longus  pollicis  and  the  tibialis  posticus  (<J),  and 
below  upon  the  interosseous  ligament. 

Fig.  2.—OPERATION. 
Incifion  No.  I. — Lli/iilure  of  Out  anterior  tibial  al  ill  Imeer  pari. 
It,  The  skin  ;  b,  the  aponeurosis  ;  c,  tibialis  anticus  muscle  ;  d,  ex- 
tensor propriua  pollicis  ;  e,  anterior  tibial  nerve  ;  A,  the  artery  raised 
upon  a  Deschamps'  needle. 

Incision  No,  2. — Lignturt  of  Iht  anlrrior  lihUd  in  !li  apjier  j»irl. 
n,  The  skin  ;  h,  the  aponeurosis  ;  c,  extensor  communis  digitorum  ; 
</,  tibialis  anticns  ;  t,  anterior  tibial  vein  :  A,  the  artery. 

Incision  No.  3.—  Ligaltire  of  ike  jieroiital  artery  in  il$  lower  pari. 
a.Theakini  b,  the  aponeurosis  ;  i-.  peroueus  longus  ;  </,  flexor  longus 
pollicia  ;  «,  external  border  of  the  solous  ;  A,  the  artery, 

DESCRIPTION  OP  THE  OPERATIONS. 

I.   LlOATlDtE  OF  THE  LoWER  PAKT  (IF  THE  AntEKIOR  TIUIAI. 

Artery. 

Following  the  line  of  the  artery,  or.  better  still,  the  external  border 
of  the  tibialis  anticus  muscle,  which  can  bo  readily  peroctved— 

(1)  Make  an  inoision  about  three  inches  in  length,  comprising  the 
■kin  and  subcutaneous  cellular  tissue. 
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(2)  Diride  the  kpoaeurous  upon  a  director. 

(3)  With  tbe  index- finger  break  down  the  coDnective-tigEue  in  the 
muscular  iat«r«tice,  and  in  the  depth  oC  the  wound  will  be  found  the 
artery  embracing  Ibe  tihia,  and  accompanied  by  its  two  Teina. 

(1)  Disengage  it  from  the  Teina  and  ligiiture. 


11.  Lkjatuhe  ■ 


K  Antekiuu  Tibial 


(1)  At  rather  more  than  an  inch  external  to  the  crest  of  tlie  tibia, 
arse  of  a  line  which  would  extend  from  the  hand  of  the 

mla  to  the  centre  of  the  ankle  joint,  make  an  incision  3j  inches 
PI  length,  dividing  the  akin  and  cellular  tigeue. 

(2)  Divide  the  aponeurosis  upon  the  director,  and  if  dlfBcuIt  to  find 
o  intermuscular  space  this  fascia  may  be  divided  crncially, 

(3)  The  intermuRcular  space  being  seen  or  recognised  by  means  of 
e  finger  on  the  outer  aide  of  the  tibialis  anticus,  the  muscles  arc  to 

t  freely  aoporated  by  the  finger,  and  the  vessel  will  be  detected  lying 
n  the  interosseouH  ligunent  and  accompanied  by  the  anterior  tibial 
e  to  ita  outer  and  front  part,  and  the  two  companion  veins  tar- 
Htnditig  it. 

(4)  Isolate  the  artery  and  ligature  with  the  aid  of  a  rectangulu    i 
n  needle. 


III.    LlUATL'K 


;  Per. 


.  Ari 


(1)  Etecogmse  the  outer  border  of  the  fibula,  then  j  Inch  behind, 
ud  |Mrallel  to  it.  make  an  incision  about  3  iDohos  in  length,  dividing 
the  akin  and  cellular  tissue. 

i'i)  Divide  the  aponeurosis  to  the  came  extent  on  a  director. 

(3)  Recognise,  and  then  push  inwards,  the  external  border  of  (he 
aoleUB  muscle,  which  oft«u  overlaps  the  fibula.  Next,  starting  from 
the  border  of  the  bone,  which  is  now  uncovered,  cut  through  a  layer 
of  fascia  which  covers  the  Bexor  longus  poUids,  and  then  separate  the 
mnscle  from  its  attachment  to  the  fibula  ;  turn  the  mn-fle  inwards, 
and  the  artery  will  be  found  lying  upon  the  bone,  and  gradually 
i^prooching  the  iaterosBConH  ligament  as  it  descends. 
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PLATE  XIV. 
LIGATURE  OF  THE  P05TEB10H  TIBIAL  ARTEET. 

Fig.  1.— Akatumv. 

I,  The  patella.  2.  Internal  malleolus.  3.  Internal  aurface  of  the 
tibia.     4.  Internal  aponeurosis,     fi.  Soleus  muscle  dntwn  backwards. 

A.  The  posterior  tibial  artery  commencing  at  the  bifurcation  of  the 
popliteal  torminates  beneath  the  internal  annular  ligament,  nhere  it 
divides  into  the  internal  and  external  plantar.  Its  direction  would  be 
represented  by  a  lino  drown  obliquely  from  the  middle  of  the  ham  to 
a  point  behind  the  malleolus. 

In  its  upper  lliird  the  artery  is  deeply  si  taated,  lying  upon  the  tibialis 
postinus  (7),  and  covered  by  the  deep  aponenrosia,  the  soleus  (b),  and 
gastrocnemius  (I)). 

In  its  iniddU  third  it  approaches  nearer  to  the  surface,  descending 
parallel  to  the  internal  border  of  the  tibia,  separated  from  the  bone 
by  the  common  fleior  of  the  toes  (H),  and  covered  by  the  deep 
aponeurosis  and  the  internal  border  of  the  Boleus  (5). 

Lastly,  in  the  Ivicrr  Ihirtl,  the  vessel  lying  immediately  beneath  the 
a_-)oneurosis  runs  behind  the  tendons  of  tbe  tibialis  posticus,  and  flexor 
communis  digitorum,  with  the  internal  border  of  the  tendo-achillis 
(6)  near  behind  it. 

B.  B.  Two  companion  veins  accompany  the  posterior  tibial  artery 
in  its  whole   extent,  frequently  interlacing  ;  (A)  internal  saphenous 

C.  The  posterior  tibial  nerve  coursing  along  the  posterior  and  outer 
part  of  the  artery. 

Fig.  2.— Ope  RATI.  IN. 

Incisiou  No.   l.—Lii/ulm-t  of  tkf  loircr  jyirt  of  the  posterior  libitil 

iirleri/. 
a.  The   skin  ;  b,  tbe  aponeurosis  ;  c,  the  posterior  tibial  nerve  :  A, 
the  artery. 

I«-.'iwon  No.  'J.-  Ligature  of  the  miAIlt  third  of  the  jxiiterior  tibial 

II,  The  akin  ;  b,  aponeurosis  ;  c,  the  border  of  the  soleus  ;  d,  the 
common  flexor  ;  i-,  the  posterior  tibial  nerve  :  A,  the  artery. 

Incision  No.  3.— Ligature  of  the  upprr  third  of  the  potltrior  tibial  artery. 
II,  The  skin  ;  A,  the  aponeurosis  ;  r,  the  gastrocnemius  drawn  back 
by  a  retractor  ;  '7,  an  iiicision  mndo  through  those  fibres  of  the  soleus 
attached  to  the  inner  border  of  the  tibia  ;  A,  the  artery. 
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STAGES  OF  THE  OPERATIOS. 

1.   Lignlarr  of  the  poiltrior  tibial  arlenj  in  Ihr  toicer  part  or  hehUul 

the  niallfolut. 
(1)  At  ^  inch  behind  the  posterior  border  of  the  InterDol  matleoius 
make  a  BemilucaT  iacisioD  in  the  inCegonient  nearly  2  inches  in  length, 
the  concavity  embracing  the  malleolua, 

('i)  Divide  the  apoaenrosis  upon  a  director,  carefully  avoiding  the 
■ynovul  grooves  on  the  posterior  part  of  the  malleolns. 

(:l)  Beneath  the  aponeurosis  and  in  front  of  the  nerve,  the  artery 
i*  la  be  found  between  two  companion  veins. 

2,  Liijalure  f/  tlie  miildle  third  of  the  imlrriw  lihial  'irlery. 

(1)  At  J  inuh  behind  the  int«mal  border  of  the  tibia  make  an 
indiioD  2  j  inches  in  len)^h  in  the  skin  and  celluhir  tissue. 

(i)  Divide  the  aponenrosis,  and  draw  the  border  of  the  soleus 
maacle  ont wards. 

(3)  Incise  the  deep  RponenroMs  upon  ■  director,  and  immediately 
beneatb  it  will  be  seen  the  artery  with  its  two  veioH, 

3.  Ligature  of  the  uiiper  third  of  Ihr.  jxii-tfriur  titiinl  artery. 

(I)  At  About  1  inch  behind  the  internal  border  of  the  tibia  make  a 
loBgitudJnal  incision  it)  to  -I  inches  in  length  through  the  skin,  cellular 
tiMue  and  aponeurosis. 

{i)  By  means  of  the  iudex-finger  within  the  wound  separate  and 
turn  ODtwards  the  internal  liorder  of  the  gastrocnemius. 

(3)  Next  detach  the  fibres  of  the  soleus  arising  from  the  internal 
border  of  the  tibia,  and  turn  this  mnscle  ontward. 

(4)  Whilst  these  mnscles  are  held  backwards  and  outwards  by  a 
retrsctor,  divide  upon  a  director  the  deep  aponeurotic  fascia,  beneath 
which  on  be  seen  the  vessels. 

(.'•)  Isolate  the  artery,  and  pass  the  ligature  with  either  a  Cooper's 
or  a  Deschamps'  needle. 

Man.skc'i!  Hf.TII<i1>. 

tnateod  of  detaching  the  solena  muscle  from  the  tibia,  this  author 
advises  the  division  of  this  muscle  layer  by  layer  in  its  whole  thickness, 
penetntiug  the  posterior  surface  of  the  muscle  ut  about  \  inch  from 
the  iatemal  border  of  the  tibia.  The  knife  soon  comes  upon  a  thick 
potrly  fibrous  lamina,  upon  which  are  inserted  the  fleshy  fibres,  the 
anterior  aponeuroais  of  the  muscle  traversed  by  numerous  vascular 
tnxnches.  On  iitcinng  this  aponeurosis,  the  deep  aponeurotic  fascia 
(xtmea  into  view,  beneath  which  lies  the  artery. 

In  performing  tliis  operation,  the  contractions  of  the  muscles  often 
impcfle  the  operator  to  such  an  extent  that  it  becomes  necessary  to 
diiitk  lh«  muscl«  across  its  fibres. 
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PLATE  XV. 
LIQATITBE  OF  THE  POPLITEAL  AHTERY. 

Figs.  I,  %  and  'X — Anatomv. 


1 — 1.  Popliteal  aponeurosis 
'A.  Biceps,     i.   Cutaneous  vesi 


ler.  tuperjicial  ree'fle  <inil  rirrrtr. 
□  part  removed.    2,  Semi -membra  no 
lis  and  nerves.     .0.  Internal  sapber 


A.  Es^ferntil  of  shrni  'ii/ilifiioiit  rriii.^lt  ascends  for  a  distance  verti- 
cally towards  the  middle  of  tbe  popliteal  aponeurosii,  where  it  per- 
forates ;  beneath  tire  fafcia  it  runs  exterual  to  the  popliteal  nerre  to 
enter  tbe  poplite&l  Tein.  It  is  accompanied  b;  tbe  external  saphenous 
nerr.  ((.). 

C.  The  jnipliteal  or  iuln-nul  jiopHttal  iifrt'f. — Sul)-a[>oneurotic  in  the 
popliteal  regiou,  which  it  traverses  vertically  from  above  downwnrdi 
to  become  the  posterior  tibial  nerve  ;  situated  superficial  to  and  a  little 
external  to  the  popliteal  vessels,  from  which  it  is  sepamt^d  by  a  fine 
layer  of  adipose  tissue,  it  famishes  beneath  the  aponeurosis  jnany 
filaments  to  the  popliteal  region  ;  from  it  ia  also  given  off  the  oom- 
muoicana  poplitei  (/')  or  external  eapbenouH,  which  perfoiatea  the 
fascia  in  company  with  the  short  saphenous  vein. 

D.  Peroneal  or  fxlemal  popliteal  nerrf. — More  superficial  and  smaUer 
than  the  preceding.  It  descends  oliliquely  from  within  outwards, 
beneath  the  aponeurosis,  to  be  distribatL-d  in  the  leg.  In  the  popliteal 
space  it  gives  off  the  communicans  peronei,  and  a  branch  called  the 
]>eroneal  saphenons  (r),  which,  piercing  tbe  aponeurosis  in  a  variable 
position,  ultimately  joina  the  external  saphenous  (fc). 

Fig.  2. — Siib-a/ionevrotif  ilimtclioii. 

The  popliteal  nerve  is  cut  across,  and  the  adipose  tissue  which 
occupies  tbe  space  bus  been  removed,  leaving  bare  the  popliteal  vessels. 

A.  The  jfjilifeal  or'fry  extends  from  Hunter's  canal  to  the  lower 
border  of  the  poplileus  musclo  ;  it  ia  directed  a  little  obliquely  from 
within  ontwardp,  overlapped  in  it«  oonrse  and  crossed  near  the  centre 
by  the  popliteal  vein  (B),  which  at  the  lower  part  of  the  artery  is 
Ktmewhat  internal  and  at  the  upper  part  external  to  the  artery.  These 
two  vessels  are  covered  superiorly  by  the  belly  of  the  nemi-membranoaua 
(1),  and  at  the  lower  part  by  the  two  bellien  of  the  gostrocnemins 
(2  and  3).  They  are  bound  tt^ether  in  thctr  coarse  by  dense  con- 
neotive-tissne,  which  renders  it  ditBcult  to  isolate  them. 

Fig.  3.— A.  The  popliteal  artery,  it  first  internal  to  the  temnr  (I ), 
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■  below  upon  Ui  poatcrior  amfiwe,  thai  [ 
dj-lca  (2  and  S>  ooomb  into  tuirtaot  vith  tlw  tUno-femanl  ■rtieBkUoBi  J 
la  ito  oouiw  it  {amulKfl  tnanj  bnacliM,  of  vfaich  the  chief  uv — Aifl 
tmptrioT  artiewiar  {a  b  e)  :  tht  mfrrior  arfiatUtr  {if  t).  wliicli  >i 
with  tbe  preoediDg  in  froot  of  the  knee :  the  a:y^oi  arliralar .-  uhI  tba 
Mtro/,  wtuch  u«  iliatribul«d  to  lli«  g«strocDemii». 

Rg.  1.— Ofebatimn. 
The  popliteal  artery  maj  be  ligatared  either  in  tbe  upper  o 
lower  psrt  of  the  popliteal  space  by  the  same  operation — the  onlyfl 
difference  beii^  that  to  find  the  vessel  in  the  lover  part  it  would  bii 
neeewary  to  make  an  inciron  -1  inches  in  length,  commencing  J  inch 
above  the  arlicnlation,  and  following  the  direction  of   the  interval 
which  aepttrates  the  two  heads  of  tbe  gasIiDCnemia!. 

Ligalurt  of  Ihr  poplUral  artery  in  ilt  vpptr  fiart. 
a,  Tbe  aldn  ;  h,  the  aponearoi<is  :  r,  adipose  tinae  ;  d,  the  po[^teol 
nerve  ;  «,  tbe  external  saphenoos  vein  :  /.  the  pophteal  vein ;  A,  the 
arury  upon  a  Deschamps'  needle. 


STAGES  OF  THE  OPEHATiOS. 


^ 


( 1 )  Tbe  patient  lying  apon  the  belly  with  the  leg  extended,  make 
a  loDgitndinal  incision  tbroogb  tbe  skin  and  cellular  tissue  14  inches  in 
length,  down  the  centre  of  the  popliteal  space,  and  terminating  between 
tbe  condyles  of  the  femur. 

('J)  Indse  tbe  aponeurosis  apon  o  director,  taking  care  to  avcnd  and 
to  push  outiTaids  the  external  saphenous  vein. 

(3)  With  tbe  index-finger,  or  with  tbe  point  of  the  director,  seperate 
the  fat  and  cellular  tiitsae,  at  tbe  mme  time  slightly  Hexing  the  leg  apon 
the  thigb,  in  order  to  aepamte  tbe  muscles  more  essity. 

(4)  BeoognJM  the  outer  border  of  the  semi-membranosna  muscle, 
.and  tbe  popliteal  nerve  will  be  now  seen  coming  from  beneath  it. 

(:>}  Posh  tbe  nerve  inwards,  and  beneath  and  a  little  internal  to  it 
will  be  found  tbe  popliteal  vein. 

(<>)  Isolate  the  vein  with  caation,  and  also  draw  it  cantionsly 
inwarda,  when  the  artery  will  be  fonnd  lying  the  deepest  of  all  the 
Jlruclurea. 

(7)  Carefully  isolate  tbe  artery  and  ligature  with  an  aneurism 
needle. 

Marshal's  Metbou. 

The  object  of  this  opemtion  is  to  tie  tbe  popliteal  artery  in  its  lower 
part,  but  inalead  of  arriving  at  it  through  tbe  popliteal  apace,  the  inner 
■ide  of  tlM  leg  is  penetrated. 

Tba  patient  liea  npon  the  book  with  tbe  leg  flexed  and  lying  on  its 
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outer  surfane.  Tha  surgeon,  standing  on  the  outer  side  of  the  limb, 
mftkea  an  incision  itj  inches  in  length,  commencing  below  the  intenul 
tuberosity  of  tbe  tibia  and  carrjring  it  downwards  along  the  internal 
border  of  the  inner  head  of  the  gastrocnemius— that  is,  somewhat 
obliquely  from  without  inwards  and  from  behind  forwards  to  within 
^  inch  of  the  internal  border  of  the  tibia. 

On  dividing  tbe  skin,  the  internal  saphenoua  tojd  is  to  be  avoided. 
The  gastrocnemius  is  next  to  be  recognised  ;  then,  on  flexing  the  leg 
upon  the  thigh,  so  as  to  relax  that  muscle,  the  index-finger  is  to  be 
introduced  betieath  it,  ho  aa  to  completely  separate  it  from  the  deep 
muscles.  The  artery  is  now  readily  seen,  with  the  nerve  slightly  to  its 
inner  side  and  surrounded  in  its  lowest  part  by  the  satellite  veins  which 
accompany  the  tibial  arteries, 

JoliektV  Mktikhi. 
In  this  operation,  which  is  the  counterpart  of  the  preceding,  tbe 
object  18  to  tic  the  popliteal  artery  in  the  upper  part  ;  hut  instead  of 
approaching  it  through  the  [loplitcal  space,  un  incision  H^  inches  in 
length  is  made,  commencing  immediately  ahove  the  inner  oondjle  of 
the  femar  :  the  dissection  is  carried  between  the  vastus  intemns  and 
the  muscles  which  form  tbe  inner  boundary  of  the  popliteal  apace. 


PLATE  XVI. 
LIGATURE  OF  THE  FEMORAL  ARTERY. 

Fig,  1. — AsATiistv. 
A.  The  femoral  artery,  a  continuation  of  the  external  iliac,  extends 
from  the  middle  of  the  crural  arch  (I)  to  the  end  of  Hunter's  canal, 
where  it  becomes  the  popliteal.  The  vessel  is  in  front  of  the  femur 
in  the  upper  part  of  its  course,  internal  to  it  iu  the  middle,  and 
posterior  to  it  in  the  popliteal  region.  In  its  upper  fourth  it  is  covered 
only  by  some  lymphatic  gangha,  the  femoral  aponeurosis  and  the  akin 
— its  superficial  position  allowing  of  its  being  compreeeed  upon  the 
body  of  tbe  puhesorupon  the  head  of  the  femur.  Lower,  theBartorins 
muscle  ('(  h)  becomes  its  comjanion,  covering  it  and  also  crossing  it  in 
such  manner  that  the  vessel  oorresponds  to  its  internal  border  on  the 
upper  part  of  its  extent,  and  almost  to  its  external  border  in  Hnnter's 

C.  The  femoral  vein  accompanies  the  artery,  lying  internal  to  it 
above,  posterior  to  it  in  the  chief  pnrt  of  its  extent,  and  a  little  external 
to  it  below.     These  two  veesets,  united  together  by  a  very  denae 
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scUnlBr  tiwae  in  their  two  lower  tbiid^  ki 
common  aponenrotic  sheath. 

The  internal  sapfaenons  rein  (i/),  > 
bordiT  of  the  mnorias  mntcle,  am; 
vein  at  the  Baphenoas  opening. 

K.  The  anterior  ornnU  nerre,  aitiuled  "■**""^  to  tiie  artcrj,  is 
iepaiated  from  it  I7  an  aponenrotic  kjer  wlud  tnnds  it  to  the  jwmb 

F.  The  internal  sapfaenons  nerve  ties  exlernal  to  Ibe  tononl  srtcfj, 
bot  in  the  lower  foarth  it  penetrat««  the  ibeAth  of  ilte  tmwI^  and  in 
Hunter'H  canal  it  crosse*  the  artery  to  leave  the  sbeatli  on  the  inner 
dde.  afterwards  accompan^ng  die  internal  nphenon!  vein. 

The  femoml  artery  is  alio  crowed  bj  the  two  branches  of  (he 
internal  cDtaneona  nerrc  (g  ami  h). 

Fig.  2.—Orf.».VT\<>y. 

Incision  No.  1. — Ligitlttr«  o/lhtfrmoral  aritry  in  lU  loteer/oHrtK 

(I,  The  ikin  and  rafacntaneoos  eeUolar  tinae ;  h.  the  aponeiiroas ; 

'.  external  border  of  the  nrtorioe  drawn  inwatds  ;  d,  internal  npbenoni 

nerve  :  «,  tendinoos  abeatb  of  the  femoral  veMel«  at  Honter's  otnal ; 

A,  the  artery. 

lodnon  No.  2. — Ligalure  o/thf/emnral  arlery  in  il»  upptr  third, 
a.  The  akin  and  oellnUr  tinne ;  b,  aponeuroas :  r,  sheath  of  the 
femoral  vessels  ;   d,  femoral    vein  ;   e.  capbenooa   nerve  :   /,  internal 
irder  of  the  aartorios  ;  A,  the  artery. 


STAGES  OF  THE  OPEEATIOS. 


tioD 

m 

I  tlM 


LigtauTt  of  the  ftMoral  arterg  in  Uanl^'t  rnnal, 
(S(te  Fig.  'i,  Incision  1.) 
The  conrse  of  the  artery  ia  represented  by  a  line  drawn  from  the 
centre  of  the  crnral  arch  to  the  internal  condyle  of  the  femur. 

(I)  The  thigh  being  partly   Ooxed  and  turned  outward.*,  make  an 
incimon  through  the  skin  and  cellular  tissue  .1  inches  long  in  the  direc- 
tion of  the  line  referre'i  to,  and  commencing  rather  below  the  middle 
(be  thi^,  BO  that  the  centre  of  the  incirion  shall  correspond  to  the 
of  the  lower  with  the  middle  third  of  the  thigh. 
If  preferred,  the  outer  margin  of   the  sartorius  may  be  chosen  for 
line  of  the  inciaion  instead  of  the  line  representing  the  course  of 

Id  order  to  define  the  precise  coarse  of  the  aartorins  mnscle.  it  is 
well  to  make  the  patient  put  that  mnscle  into  action  liefore  being 
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.  .-jlaaei  nnder  the  influenoe  of  the  atuesthetic  ;  and  if  the  opentor  so 
a«nre  he  may  mnrk  the  border  with  ink. 

(2)  Divide  the  aponeurosis  (A)  on  the  director  a  distance  of  |  inch 
internal  to  the  ext«mFil  border  of  the  sartoriufl. 

(3)  Draw  the  sartorius  inwarda,  nod  then  with  the  index-finger 
seek  the  interval  between  the  adductor  magnna  and  the  vastus 
intemna ;  in  this  waj  the  finger  is  brought  against  the  entrance  to 
Hunter's  canal. 

(4)  With  the  greatest  care  the  wall  of  Hunter's  canal  may  be 
divided  upon  a  director,  and  the  artery  may  now  be  seen  with  the 
vein  behind   and    eitemal.  the  internal  mphenouB  nerve  above  and 


(5)  With  the  point  of  the  director  carefully  separato  a  sufficient 
space  around  the  artery  within  the  dense  cellular  tissue  which  nnilee 
the  vessels  together,  and  pass  the  ligature  from  behind  forwards. 

Ligidtirt  of  the/cmoml  nrUrj  ii>  Ihf  muhlU  nf  iht  Ihlijh. 


Hi: 


i   Ol*K 


Fig.  "2,  Inciidon  2. 
The  limb  being  placed  as  in  the  preceding  operation — 

(1)  Make  an  incision  through  the  skin  and  cellular  tisane  3  iochea 
long,  in  the  middle  third  of  the  thigb  and  in  the  direction  of  the 
artery  recognised  by  the  representative  line  or  along  the  inner  bonier 
of  the  sartorios  muscle.  In  this  incision  the  saphenous  vein  is  to  bo 
avoided. 

(2)  Incise  the  aponeurosis  upon  the  director. 

(3)  Draw  the  sartorius  muscle  outwards,  in  order  to  expose  the 
sheath  of  the  vessels  whieb  is  subjacent. 

(4)  With  the  point  of  the  director  in  the  right  hand  and  the  forceps 
in  the  left,  make  a  small  opening  in  the  sheath  over  the  position 
occupied  by  the  artery. 

(5)  With  the  director  isolate  the  artery  carefully  from  the  tifsue 
around  it,  and  pass  the  ligature  from  within  outwards. 


Ligature  of  thr  femoral  artery  in  the  upper  Ihlnlofihe  ihiijh, 
Scakka's  Opk ratios. 

(1)  At  3  inches  below  the  crural  arch  commence  an  incision  through 
the  skin  and  cellular  tissue,  and  prolong  it  for  a  distance  of  3  incbea 
in  the  direction  of  the  internal  border  of  the  sartorins  muscle. 

(2)  Draw  the  saphenous  vein  inwards ;  but  a  number  of  lymphatic 
vessels  cannot  be  avoided. 

(3)  Incise  the  aponeurosis  upon  a  director, 

(4)  The  sheath  of  the  vessels  oin  now  be  seen,  and  the  artery  can 


be  felt  pulsating ;  open  the  sheath  with  the  director,  as  itdvised  in  tha 
I  prcvioua  operation.  The  rein  her"  lies  internal  to  nod  behind  the 
I   u-tery,  and  the  ligature  must  he  passed  from  within  oatwards. 

The  chief  danger  in  the  operation  consists  in  ligaturing  the  vessel 

too  near  the  origin  of  its  lurgo  branch — the  profnnda  femoris — the 

nrculation  through  which  would  tend  to  prevent  the  formation  of  the 

dot  above  tbe  liguture,  and  thas  materially  increase  the  danger  of 

I   Moondary  btemorrhage. 


LIGATURE  OF  THE  FEMORAL  ARTERY  IMMEDIATELY 
BELOW  THE  CRURAL  ARCH ;  OF  THE  ILIAC  AND 
EPIGASTRIC  ARTERIES. 


Figs.  1  and  -2, — Asatomv. 

1  —  1.  The  cut  fibres  of  the  external  and  internal  oblique  and 
transversalis  maacles.  2.  Peritoneum  and  fasda  transversaliB  :  the 
fascia  tntnsverralis  eoBbeathing  the  spermatic  cord  by  an  infuodibuli- 
form  prolongation  (;l).  fi.  The  crural  arch.  ti.  The  fascia  lata,  the 
part  about  the  taphenons  opening  removed,  to  show  the  vessels. 

A,  Femoral  artery  ;  B,  femoral  vein,  an  aponeurotic  layer  or  septum 
separating  the  vein  from  the  artery  ;  C,  internal  saphenous  vein  ;  D, 
lymphatic  vessels  and  ganglia. 

A'.  Tbe  epigastric  artery  arises  from  the  inner  side  of  the  external 
iliac,  immediately  above  the  crural  arch.  It  passes  beneath  tbe  vas 
deferens,  or  in  the  female  the  round  ligament,  and  carves  upwards  and 
inwards,  between  the  peritoneum  and  tbe  fascia  trans vereali^,  to  reach 
the  deeper  surface  of  tbe  rectus  muscle     It  is  accompanied  by  two 

Fig-  ^■ 

1.  Section  of  the  abdominal  musdes  cut  parallel  to  the  crest  of  the 
ilium.  2.  Anterior  superior  spine  of  the  ilium.  .S.  Fat<i:ia  lata. 
4.  Psoas  muscle.     IJ.  Iliacus  muRcle. 

A,  Aorta  ;  B,  right  common  iliac 

This  latter  artery  commences  at  tbe  bifurcation  of  the  sortu,  at  the 
lower  border  of  the  fourth  lumbar  vertebra,  and  descends  obU({uely 
outwards  as  far  as  tho  sacro-iliac  symphysis,  where  it  divides  into 
external  and  internal  iliac  (C  and  D). 

The  external  iliac  artery  (C),  continuing  the  course  of  tbe  common 
Uiac  as  for  as  tbo  crnrol  arch,  forms  with  that  vessel  a  single  trunk, 
kimoat  rectilinear,  applied  above  to  tbe  vertebral  column,  and  below  to 


IS 


A  IBXT  BOOK  OF  OPERATIVE  SOROlCaY 


Ltigle  with  the  preceding, 
once  divides  into  many 


tha  ptou  muscle  (4).  Before  paBsing  andrr  the  cniral  arch  the  ex- 
ternal iliac  gives  origin  to  the  deep  circumflex  iliac  (r),  and  the  deep 
epigastric  arteries  (c^). 

The  internal  iliac  iirl©rj(D)formH  an  acute 
and  plunges  into  the  pelvic  cavity,  where  it  ai 
branches. 

The  commoD  iliac  arteries  are  crossed  at  the  level  of  the  s 
symphysis  by  the  ureter  (e),  and  the  spermatic  veins  (il). 

E,  The  common  iliac  veins  passing  behind  the  light  common  iliac 
artery  uuitu  to  form  the  vena  cava  inferior. 

fi,  The  anterior  crnrat  nerve  ;  H,  lymphatic  glands  and  vesBels, 

Fig.  3.— Ol'ERATKIN. 

o,  The  skin  ;  h,  r,  d,  incisions  in  the  aponeurosis  and  in  the  muscles 
forming  the  wall  of  the  alidomcn  ;  t,  tbe  peritoneum  separated  (bnt 
not  incised)  and  raised  upwards  from  the  eitemul  iliac  vein  ;  A,  tlie 
external  iliac  artery  upon  n  Dcscbaraps'  needle. 


STAGES    OF   THE    OPERATIONS. 

Li'jiilurr  of  Ihf  romwon  fnnoral  iirln-ij. 

(1)  Recognise  the  position  of  the  artery  by  its  pulsations  nt  a  point 
a  little  internal  to  the  centre  of  Foupart's  ligament. 

(li)  Moke  an  incision  2}  inclipe  in  length  in  the  course  of  the  vessel, 
commencing  at  Poupart's  ligament.  It  is  here  impoai^ible  to  avoid 
small  lymphatic  vessels. 

(3)  Incise  the  crura!  aponeurosis  with  the  greatest  care  upon  a 
director,  and  immediately  beneath  will  be  seen  the  crural  sheath  con- 
taining the  vessels,  the  vein  being  internal  to  the  artery. 

(4)  With  the  point  of  the  director  denude  the  nrtery  sufficiently 
to  paM  the  ligature  from  within  outwards. 

Ligature  of  the  deep  feiiiaml  arlfri/. 
The  deep  femontl  artery  leaves  the  common  femoral  at  a  point  about 
•1  inches  below  Poupart's  ligament, 

(1)  Make  an  incision  in  the  course  of  the  vessel  'A  inches  long, 
commencing  \  inch  to  1  inch  below  Poupart's  ligament. 

(2)  Incise  the  fascia  lata  upon  a  director  to  the  same  extent  The 
sheath  of  the  femoral  vessels  is  now  seen,  the  artery  being  the  extenial 
of  the  two, 

(3)  With  the  index-finger  separate  the  cellubr  tissue  on  the  outer 
side  of  the  artery,  keeping  the  finger  also  rather  beneath  the  vessel. 

(4)  By  means  of  the  finger  the  external  circumHes  artery  will  he 
felt,  and  by  following  this  inwards  the  deep  femoral  artery  can  be 
detected. 


w 
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(&)  bofate  it  f 
of  thediractor. 

It  ii  nreljt  i 

wiK,  i  I  ibovM  b«  tied  KODe  diitaMe  bcfov  Ite  oc^B  of  tfe  ciRaE^kz 
veMcb,  otberaiM  tber«  wiD  be  dkagv  «f  — "*"j  k«BHnhi|K 

ZJyatMrt  tf  On  <  i  li  i  Baf  iliar  ^rtoy. 
The  [xtieDt  tyiiig  ■pon  the  Im*  withAe  aueiHoC  Ifcr  iIiiImw 
■eUxed— 

(1)  Uakekcnrred  iadarai  3^  iu^m  ia  Icngtl^aBd  1  isck  ■ton 
PoopBit'i  UgMMBt,  oaiKH»diig  fniB  «  point  \  inch  external  to 
the  ezt«nwl  abdooiiiia]  riim,  and  tmumlng  at  m  point  on  »  lerd 
witii  the  BnMrior  mpeiior  i|KBe  aC  the  ibuB,  bat  ne«rif  3  iihn 
iatcnul  to  it.  In  cattinf  throwgh  the  aktn  and  eeDnlu'  Iimmc  nae 
mull  TcsKb  will  be  cQt,  vUch,  if  nceeMu;,  maj  br  tiied  bdote  pn»- 
eeeding  with  the  opention. 

(2)  Twf«>  tlpnn  «  j{.TW..>.l  i1if.^<>r  tVi  .n.Ty<it.f  «!■*■  ■■J  t»«ilirjim 

IpoDcanMia  of  the  cztenal  obtiqae. 

(3)  In  like  mmntwrcvt  thnwgh  the  interasl  oUiqne  and  tesnsremlia 
duucIm. 

(4)  By  the  index-finger  detndt  the  tecti  trvwrenalis  aa  lav  u 
Poo  part '•  lignment. 

(.'■)  It  ia  poMible  that  it  nay  be  neoeagaiy  to  cnt  this  £>bc»  oq  the 
director.  If  ao,  the  grest«at  care  mmit  be  taken  not  to  enter  the 
peritoneam  ;  bat  it  ia  better  when  practicabie.  instead  of  cutting  the 
tnnaTBifl&li*  faada,  to  pnab  on  steadily  and  carefoDy  with  the  finger, 
■a  as  to  raise  the  tranareT^is  faacia  with  the  peritoneam  away  from 
the  veoels. 

(6)  Next  measure  the  point  at  «bicb  the  artery  tbonld  be  found  a 
little  internal  to  the  centre  of  Poopart's  ligunent.  and  with  the 
index-finger  pressed  down  upon  that  point  determine  (be  pulsation  of 
the  veawL 

(T)  Next,  whilst  the  wound  is  kept  open  by  the  fingen  of  an  as- 
fistant.  or  by  a  soft  retractor— the  sheath  of  the  vessels  being  now 
seen,  and  the  artery  being  tbe  external  of  the  two — with  the  point  of 
the  director  prick  open  the  sheath,  which  i.s  htrc  thin,  and  paaa  tbe 
director  carefnily  on  each  side  of  it,  so  as  to  ptvpore  tbe  way  for  tbe 
needle  of  Descbiimp«,  which  must  be  passed  from  within  outwards. 

Ligature  of  the  rpigitttrk  arlerij. 

This  artery  may  be  wounded  in  an  operation  forstrangnlated  hernia, 

or  by  Bocident.    If  the  artery  is  wounded  close  to  its  origin,  it  would 

be  neoewary  to  ligature  the  external  iliuu  artery  as  well.     Tba  same 

method  aa  the  preceding  mast  be  adopted,  only  on  arriving  at  the 

oord  that  stmclurc  must  be  drawn  outwards,  to  see  the 


A  TEXT  BOOK  OF  OPERATIVE  BURGERT 


poration  of  the  internal  nbdoininal  riug.  At  this  point — that  it,  in 
contact  with  the  inner  side  o£  the  Bpermatic  cord,  and  immediately 
hehiiid  the  transversaUa  fascia — ia  the  artery. 

Ligature  of  the  circun-fiex  iluic  artery. 

This  vessel,  arising  on  the  out«r  side  of  the  external   iUac  artery 

opposite  the   epigastric,  may  be  tied   near  to  its  origin  by  the  same 

operation.    It  does  not  pierce  the  tmnsverealiB  muscle  until  it  reaches 

the  middle  of  the  crest  of  the  ilium. 

Lhjaturt  <;/■  the  <:oinmon  ilmc  arlrry. 
The    patient    lying   upon    the    baclc    with    the   thighs    soraeirfaat 
flexed— 

(1 )  Make  an  incision  through  the  skiu  and  cellular  tiasne  in  a  curre 
}  inch  above  Ponpart's  ligament,  extending  fram  the  external  abdominal 
ring  to  a  point  1  inch  intertuil  to  and  I  inch  abovQ  tbe  anterior  superior 
spine  of  the  ilium. 

(2)  By  means  of  a  director  cut  through  the  common  tendon,  and 
through  the  muscular  fibres  of  the  external  and  intcrnnl  oblique  and 
of  the  transvcrHatis  muscles. 

(it)  "With  extreme  cautionraise  the  traneversalis  fascia,  so  as  to  avoid 
injuring  the  peritoneum,  and  incise  it  upon  the  director,  or  tear  it 
carefully  with  the  finger. 

(4)  Now  with  the  finger  cautiously  detach  the  peritonenm  from  the 
structures  behind  it  sufficiently  to  expose  the  veBwI  in  question, 

(d)  Isolate  the  vessel  with  the  point  of  the  director. 

(ti)  With  a  rectanguhtr  aneurism  needle  pass  the  Ugature  behind  the 
vesnel  about  its  centre. 

The  common  iliac  artery  may  be  also  ligatured  by  StevoDs'  method 
for  ligaturii^  the  internal  iliac  artery. 

Ligature  of  the  inlrmal  iliac  arlerg—Sleveni'  method. 

(1)  Malte  an  incision  through  the  xkin  and  cellular  tissue  fi  inches 
in  length,  external  to  the  deep  epigastric  artery  and  parallel  with  it. 

(■•)  Divide  successively  upon  a  director  the  abdominal  muscles. 

(:()  By  means  of  the  finger  carefully  separate  the  peritoneum  from 
the  psoas  and  iliacus  muscles,  and  from  the  brim  of  the  pelvis,  u  far 
as  the  level  of  the  blfarostion  of  the  common  iliac 

(4)  Cautiously  isolate  the  vessel  with  the  index-finger,  and  pass  the 
ligature  by  means  of  the  common  aneurism  needle^ 

Ligature  of  the  ijluttal  artery. 
The  patient  lying  on  the  belly — 

(1)  Ascertain  the  position  of  the  snmmit  of  the  great  trochanter, 
and  also  of  the  posterior  superior  iliac  spine. 


"^  fi)  Make  wa  incinon  i  inches  in  length,  cnmmencing  at  &  point 
hj  incbea  below  the  posterior  superior  iUacspioe,  and  H  inches  external 
1,  descGnding  obliquely  towards  the  sammit  of  the  great 

i:i)  Unving  cot  tbroagh  the  akin  and  celliikr  tiMiie,  and  the  fibren 
[  the  great  glnteal  maacle,  the  artery  will  be  found  situated  immcdi- 
lely  below  the  *npi'rior  border  of  the  great  sciatic  notch. 

(4)  Pross  a»ide  the  pyriformis  and  middle  glnteal  muscles,  which 
ibj  their  proximity  innceal    the  Teasel,  then  isolate    tbe  vessel   and 

AMPUTATIONS. 
Wh«ai  it  is  required  to  amputate  a  limb  or  a  part  of  a  limb  by  dio- 
articalation.  it  is  necessary  (I)  U)  discover  the  precise  spot  of  articula- 
tion ;  {i)  to  penetrate  it,  in  catting  through  the  structures  which  unite 
the  honea  :  (3)  «o  to  manage  the  soft  parts  that  the  stump  shall  be 
■officdently  covered. 

1.  Raltifor  rrcognining  the  line  of  articulation. 
arly  all  the  extremities  of  bones  which  enter  into  the  formation 
f  jointi  are  provided  with  tuberosities  prominent  beneath  the  $kin. 
e  uberosities,  more  or  less  close  to  the  joint,  occupy  such  positions 
sure  guides  to  the  surgeon  in  defining  the  articulation. 

(1)  Seek  fint  that  which  is  the  most  distinct,  as  the  smaller  promi- 
e  then  more  easily  rect^uised. 

(2)  With  this  view  place  the  limb  in  a  convenient  position,  and  if 
iiereiBo  movements  in  order  to  make  tbe  osseous  promi- 
'e  distinct,  or  to  render  visible  and  appreciable  to  the  touch 

e  leodons  attached  in  the  neighbourhood  of  tbe  joint. 
The  folds  of  Bkin  aronnd  a  joiul  are  often  of  service  in  discovering 
These  folds,  which  are  well  marked  about  the  digital 
Bkrticalation.  are   situated    in   some   instances  immediately   over   tbe 
lation,  and  in  others  at  a  distance  from  it. 

2,  Rule*  Jor  penetraliiig  a  Joint. 

The  anrgeon  should  possess  such  a  knowledge  of  tbe  position  of  the 
joiota  that  be  could  readily  traverse  them  with  the  knife,  although 
nuked  by  surrounding  disease.  It  is  not  less  useful  to  be  well 
•oqoainted  with  tbe  position,  form,  and  extent  of  the  Ugaments,  in 
Older  to  divide  them  without  hesitation. 

A  disarticalating  knife  should  be  narrow,  to  turn  easily  in  the  joint, 
ind  strengthened  along  the  back  in  order  not  to  break. 

These  points  being  attended  to,  the  disarticulation  may  be  proceeded 
with  in  conformity  with  the  following  general  rules  : 

(1)  Determine  bj  the  application  of  the  thumb  and  index-finger  tbe 
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two  extremities  of  the  artiniilar  diameter — thaa  the  liue  which  thlrj 
knife  must  take  will  be  defined. 

(2)  In  penetrating  a  joint  anteriorly,  it  should  be  extended  :  and  il 
on  the  contmry,  it  is  to  bo  penetrated  from  behind,  it  should  be  partly'] 
flexed,  in  order  to  increase  the  articular  iiiterspnce. 

(3)  Always  commence  by  dividing  the  principal  ligaments  which 
bold  the  bones  together ;  the  lateral  and  dorsal  beiog  divided,  the 
knife  can  usually  l>e  imttnuated  betweeu  the  articular  surfaces ;  hnt  if 
the  articulation  be  dovetailed,  aa  the  tarso-me  la  tarsal,  there  may  exist 
apecial  tncAns  of  attachment  of  the  interosseous  ligaments,  which  it 
will  be  necessary  first  to  divide  with  the  point  of  the  knife. 

(4)  When  the  articulation  is  well  opened,  it  will  generally  suffice  to 
poll  aside  tho  articular  Rnrfaces  by  moderate  traction.  If  the  articula- 
tion  is  closely  joined,  it  will  be  necessary  to  luxate  it  by  force,  care 
being  taken  to  avoid  undue  injury  to  the  parts  ;  then,  if  there  should 
exist  by  chance  ossified  ligaraentn  which  do  not  yield  to  the  knife,  it 
will  be  necessary  to  separate  them  by  the  paw. 

(.'i)  When  a  joint  is  penetrated,  the  heel  and  the  point  of  the  knife 
ought  to  proceed  parallel  upon  the  fame  line  ;  and  if  when  passing 
beyond  the  articular  surfaces  to  lenve  the  joint  the  surgeon  fears  to 
perforate  the  integument  destined  for  the  formation  of  the  flap,  it  will 
soffico  to  separate  them  by  the  thumb  and  finger,  and  by  gentle 
traction.  1 

3.  Mtthad»  of  operaliag.  I 

All  amputations  of  the  limbs  may  be  arranged  under  three  beads :      | 

(1)  The  eiTcabir  nprration. — In  this  case  all  the  parts  are  divided  in 
&  circular  manner,  and  the  section  is  covered  solely  by  the  skin,  which 
has  been  previously  drawn  up  like  a  sleeve  before  making  the  incision. 

(2)  Thf  ocnl  or  obtiqiif  operation. — This  form  is  usually  adopted  in 
the  removal  of  the  digits,  and  consists  of  an  elliptical  incision  around 
a  part  or  jnint  which  results  when  the  amputation  is  completed  in  a 
■wound  the  form  of  which  is  oval, 

(!t)  Flap  optralioti. — In  this  case  one  or  more  flaps  are  cut  of  dimen- 
aions  calcnlated  to  cover  the  surface  of  the  wound  without  tension. 

RULES  FOR  MAKING  THE  FLAPS. 

(1}  In  cases  where  it  is  difficult  to  control  hfemorrhnge — for  instance, 
amputation  at  the  shoulder  joint,— the  less  important  flap  or  flaps 
should  be  first  made,  and  when  the  disorticulation  is  completed  the 
flap  which  will  contain  the  large  vessels  may  be  cut. 

(2)  In  making  n  flap  outwards,  care  should  be  taken  not  to  terminate 
it  in  a  point.  The  cutting  should  therefore  be  elfected  by  the  whole 
length  of  the  blade,  carried  with  a  slight  sawing  motion,  and  in  a  line 
obUquely  from  the  point  of  puncture  to  the  point  at  which  it  has  been 


I 

I         « 
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dxtfemity  of  &•  flip  «9  ha  v 

deeply  kod  i«nlM  via  O*  bae.  Mb  A^  ««I  omAim  as  t^ 

the  mu*cnbr  tiaraM :  md.— ^      il     j.i^mH  ^hMfefac 

too  taperScMUf ,  ■ 
DBte  ia  a  point. 


I 
I 


■. 


(3)  It 
formation  of  the 
even  lardaceons 
liable  to  btoomt 
formed  when  at 
woaml  beoomii^  nltii 


PLATE  XVra. 

DISABTICULATIOS  OF  TWO  LAST  PHaLAXGCS  OF  THE 
FIXGEBS  ASD  OF  AS  E5TIBE  FDCGEB. 

Axjtrwxs, 
rig.  I^/'d/aarruw^Orfow.ya^vs'. 

a,  Infenor  eitrenuty  oS  the  «— f— Tf 
pbsUnx  :  r.  head  of  the  fait  phalaax ;  rf,  Moond  flwhpT  ; 
Qnffoal  phalaiu. 

The  phalangeal  articatatioaa  are  true  pB^ynoid,  parwtting  of  only 
fiexioa  and  eiienaioii. 

Bw^  phalanx  praaenti  mar  the  jotnt  fnawHMOea  of  aone  km  oo 
thedotml  aapect  (Fig.  2,  r),  awl  on  tfae  palflHr  a^teet  (Fig.1, ««). 
To  the  two  UtenI  %ameata  ia  dae  (he  aiAdttjr  of  Ihe  joiuL  The 
eztenaor  tendon  behind  and  a  Iwnan  aalcnor  lipTnr'T'l,  oan|Jete  the 
meiuu  of  union  of  a  phalangeal  articolatitm.  The  directioa  oi  the 
articnlar  interepace  ia  nearly  ttancrerae,  and  oorrespondi  to  the 
calaneons  fold  on  the  palmar  (orfaee,  for  the  articolation  uf  the  first 
with  the  noond  phalanx,  and  to  a  line  ^  inch  bdow  th .  fold  for  the 
articalation  of  the  Kcond  with  the  third  [dialanx. 

F^.  "i. — Sfrlii'ii  of  til*  hoiia  of  a  finger,  to  ikou)  the  rdativut  of  ihejoiiitt 
irith  UttfiJdi  ofiketkim. 
a,  Jjcmer  extremity  of  the  metacarpal  bone  ;  b  h,  line  of  melacarpo- 
ptnlangoU  articalation,  rituated  at  an  inch  or  rather  more  abore  the 
level  of  the  digital  comtniuiire ;  d  d,  firtt  phalangeal  articalation  at 
the  lerel  of  the  [lalnmr  fold  of  the  akin  ;  //,  tecond  phalangeal  arti- 
culation about  i  inch  below  the  palmar  foU  of  the  akin. 

4—2 
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Fig.  'i.— Union  of  Iht  phalangat  v'.lh  fach  olhrr  andvrith  Ike 
metacarpal  hotf. 
o,  n,  a,  Doraal  surface  of  tbe  joints  ;  '',  tendon  of   tho  flexor  sub- 
limis  ;  e,  tendon  of  the  daep  flexor. 

Fig.  4. — Bonex  nf  a  fi«gfT  fitxpA,  to  ghotp  the  rtlali'm  of  the  arlii^lalhiff 
KUrfacet  during  JItxi/in. 

Opeuatii.ss. 
Pig.  5. — Diiarlieulatiaa  of  Iht  itcniid  phalanx  hij  dorsal  iacliion, 
Fwtt  tlagt. — The  joiat  is  entered  at  once  by  the  blade  of  the  knife. 

Fig.  fi. — Same  operitlion. 
Second  tiage. — After  having  traversed  the  articulation  the  knife  is 
turned  beneath  the  bone,  and  brought  forwards  in  order  to  cut  a 
pabnar  flap. 

Fig.  7. — Operali/m  eompleletl. 
Flap  applied  to  the  Etump  by  adhesive  plaster.     Instead,  however 
of  employing  plaster,  it  is  better  to  adjust  the  edges  of  the  skin  by 
wire  sutures. 

Fig.  8. — MiKlifiealion  of  prerediaif  melhod, 
(.See  description  of  the  operations.) 
Fig.  9.— Diior/icMfci/iofi  ufllie  irronfl phalim.r  by  Ihf  imhitar  nurface. 
a,  6,  c,  Form  to  be  given  to  the  palmar  flap. 

Fig.  10. — Saini  titration  computed. 
Fig,  11. — Same  operation. 
Sfcomt  ulaije. — Tho  flap  a  being  raised,  the  joint  ia  entered  by  the 
blade  of  the  knife. 

Fig.  12. — DinarticulatioH  of  the  entire  fiitiier. 
a,  h,  r,  Wound   formed   by  the  double-flap  method  ;   o\   !•',  c,  if, 
wound  formed  by  the  oval  method, 

DESCHIPTION  OF  THE  OPERATIONS. 
I.  DiMARTicti.ATiiiN  OP  Two  Last  PHAi.ANdtx 


The  hand  being  pronated,  an  assistant  holds  all  the  Gngers  flexed, 
except  that  to  be  operated  upon.  Then  the  sui^eon  extends  the 
finger,  at  the  same  time  holding  the  extremity  with  the  thumb  and 
index-finger  of  his  left  hand,  and  with  the  knife  held  flrmly  makes  a 
circular  incision  about  -._  inch  below  the  level  of  the  joint  if  the  last 


AXD  SCBGICAL  ASATOMT. 


Ft-u-  Or«KAT*>^ 


TbemetliDdof  two  ktcnl  iftfaudOnof  Hm  |  itwii  ill  4mmt 
kp  ai«  no  laager  om^iajfA,  tfce  sagje   la^   bciai   tiBiiiay  aA- 


Dumrtirmitdim  iy  O*  An«f  Mr^v>^ 
Tbchttdbi 
w  pcMsUe  fmm  thai  i 

IUmix  vith  the  Uwoib  a^  fiaga- oC  the  ka  bw 
•Bgle  of  46' :  that,  with  the  knife  bcU  in  &•  Sm 
Kg.  1  >.  he  sttidn  the  articalstioa  ij  tk»  dotml  ■ 
pendieolsrij  ^  ind  bdaw  the  ^po-  —niii  of  the  i 
fanned  bj  the  Mnifiexkm  <i<  the  [AehnT  or,  if  thi*  Bgn  bik,  ii 
cUtng  At  the  kTcl  of  the  palnnr  foM  bw  the  Koond  pfenkngcal  arti 
cabtion,  or  i  iixh  behnr  if  the  ttminal  iilMhiniiil  artaenlatMn.  A 
the  BBH  time  that  the  cnpale  of  the  joint  ii 
from  heel  to  point,  rikoold  eat  fnm  kCt  to  r^U  a  ^naD  • 
iap,  Xezt,  the  edge  of  the  knife  dionid  In  anied  i^fat  and  M 
the  articolaUoa,  (odiride  the  htenl  lipHcat*  oitcrisg  the  joint  ci 
with  the  whole  hbde  (Pig.  6).  At  thk  ■toacfit  the  opentor  m 
the  phalanx  hf  the  sid««.  and  the  knife,  after  hariog  tnmed  arannd 
the  baae  of  the  phalanx,  ii  earned  forwaida  beneath  the  booe,  with  ill 
W&oe*  fiat,  to  the  extent  of  aboat  i  iuA,  in  onler  to  cut  a  nwU 
•emidreolar  Bap  mScientlT  lif^ge  to  oorer  the  Btomp  (f^  7).  In 
catting  throagh  the  liguneDt*  the  opeixtor  dKXild  avoid  caUiag  the 
base  of  the  palmar  Bap. 

Diierliftilatiou  from  tlie  ptUntar  mttrfatt. 
The  hand  being  nipinated.  an  twriirtani  bolda  the  toDnd  fingen 
flexed.  The  eaigeon  teiiea  the  pbaUnx  wiU)  liie  thtimb  and  index- 
finger  of  hii  left  band,  in  nich  a  manner  that  the  thumb  is  applied  to 
the  end  of  the  palmar  nirfaoc,  and  the  second  phabuix  of  his  intlei- 
fa^er  Dpon  the  dorsal  lurface  of  the  artiirulatioa  to  be  openol  ;  then 
the  operator,  holding  in  the  right  hand  a  sharp-pointed  knife  in  the 
first  poatjon  (Plate  L,  Fig.  •!),  with  the  blade  flut.  thmsta  through  tha 
potnt  of  the  knife  ^  inch  in  front  of  ihe  palmar  fold  for  amputation 
at  the  third  phalanx,  and  at  the  level  of  the  fold  for  the  teoond 
X  (Fig.  9).  The  knife  now,  hy  prviKing  and  sawing,  is  rarried 
~  *  anterior  surface  of  the  bone  to  the  extent  of  about  \  inch, 
I  the  edge  uf   the  blade  is  raised,  to  cut  >  semilnnar  Bap 
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(Fig.  10).  The  flap  being  raised  by  the  agsistiint,  the  edge  of  the 
knife  is  next  applied  perpendicularly,  to  divide  with  a  tdngle  cut  the 
anterior  and  lateral  ligamenta,  when  the  instrameat  traverses  the  joint 
and  removes  the  phalani  without  makii^f  a  dorsal  flap.  If,  however, 
fear  should  be  entertained  test  the  tissues  should  retract  too  greatly, 
the  BeotioiL  of  the  sidn  on  the  dorsal  snrfaco  might  be  made  at  ]'j  inch 
or  more  below  the  level  of  the  articulation. 

After  the  above  descriptions,  it  is  easy  to  understand  how  the 
surgeon  could  make,  if  desirable,  two  equal  flaps,  a  palmar  and  a  dorsal, 
or  one  flap  shorter  than  the  other,  or  even  two  lateral  flaps. 

The  rules  for  the  disarticulation  of  the  third  phalanx  of  a  finger  are 
applicable  to  the  disarticulation  of  the  second  phalanx  of  the  thumb. 
IL  DlsABTICfLATION   IIV  A\   EnTIRK  FlNliER  (Flli.  12). 

Metuou  iiy  Twii  Lateral  Flaph. 

The  hand  bett^  pronat«d.  and  the  neighbouring  fingers  separated 
by  an  a.<«iHtant,  the  sui^eon  ascertains  precisely  the  level  of  the  meta- 
carpo- phalangeal  articulation  before  commencing  the  operation.  To 
such  end  he  must  recollect  that  the  joint  is  habitually  found  at  1  inch, 
or  rather  more,  above  the  digital  commisBure. 

Another  method,  advised  by  Malgaigne,  is  to  draw  on  the  finger, 
when  the  articular  surfaces  may  be  slightly  separated,  and  a  depresaoii 
between  them  may  be  recognised  on  the  dorsal  surfaces. 

ITirtt  gla'je. — Having  seized  the  first  phalanx  of  the  finger  to  be 
removed  by  the  dorsal  and  palmar  surfaces,  it  is  to  be  flexed  to  an 
angle  of  46".  With  a  finger-knife  held  in  the  first  position  (PluU  L, 
Fig.  1)  the  Bui^eon  commences  an  incision  over  the  articutittion,  in 
front  of  the  head  of  the  metacarpal  bone,  and  exteuda  it  as  far  aa  the 
level  of  the  digital  commissure.  The  incision  in  the  skin  being  made, 
the  knife,  drawn  from  heel  to  point,  may  be  now  made  to  divide  in 
one  cut  all  the  tissaea  down  to  the  bone.  Arrived  at  the  level  of  the 
digital  commiaanre,  as  before  said,  the  edge  of  the  knife  is  to  be  turned 
suddenly  perpendicular  to  the  finger,  so  as  to  round  off  the  extremity 
of  the  flap.  Then  the  limb  is  to  be  raised,  and  the  operator  lowers 
the  handle  of  the  knife  in  such  manner  that  the  heel  of  the  instrument 
may  be  made  to  cut  an  oblique  palmar  incision  similar  to  that  on  the 
dorsal  aspect 

Sfcimd  ftagf. — In  the  preceding  stage  a  single  lateral  ,scmicin:ular 
flap  has  been  cut,  which  should  be  detached  from  the  phalanx.  Then 
the  knife,  stilt  held  in  the  first  position,  is  to  be  turned  with  the  blade 
fiat  upon  the  phalanx,  and  the  handle  at  right  angles  to  the  band  of 
the  patient,  and  carried  by  sawing  and  light  pressure  along  the  bone 
towards  the  articnlation,  until  an  obstacle  is  met  with.  The  obstacle 
referred  to  in  the  base  of  the  phalanx,  around  which  the  knife  ia  to 
be  carried  carefully  and  without  any  jerlring  movement,  when  it  will 
be  made  to  penetrate  the  joint  with  facility. 
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Third  tiayt.—Tbe  utkalstMm  ia  to  be  tniened  b;  tlie  n 
of  the  blade,  near  to  the  potst — to  suBpbfjr  wbicli  noDe  tiwrtkw  n 
*"     nude  upon  tbe  fing^  in  oidn'  to  enlarge  the  orttj  of  tbe  m 

Tbe   joint  bdng  eam|il«tclj  wiMialed,  the   bufe  u 
aroaod  the  bue  of  tbe  pbalanx  and  fanngbt  i^k  along  tbe  ofpontm  -i 
nde  of  the  phalanx  a«  far  a«  tbe  digital  unawiiMHie.  aad  thtt*  bf  a  J 
HDgle  cat  the  second  fiap  is  fonBcd.     When  tke  doable  Hip  opetmtiav  4 
ia  applied  to  the  index  or  Uttle  finger  thm  i>  oolj  one  ll*p  in  rahboa 
with  the  digital  cooinuMare.    TKe  otber  flap  ia  more  liable  (o  ictmct ; 
it  is  therefore  conTenieDt  to  gire  it  a  greater  extent. 

The  snrgeon  having  seized  the  filler,  as  in  the  precediog  operation, 
make*  with  the  heel  of  tbe  knife  an  obtiqne  indaioa.  oommeocing  on 
Uie  donal  corfaoe  at  j  inch  behind  the  articalatiaQ.  and 
■■  far  aa  tbe  d^tal  oommissare  ;  he  then  raises  the  hand,  aad  with  j 
tbe  fing^  in  extension  continaes  the  iDdeioD  along  the  palm 
which  tepantea  tbe  finger  fn>n)  the  hand  ;  once  arriTed  at  the  digital    , 
oommiarare  on  the  oppodle  side,  he  again  lowers  the  band,  and  flvxea 
the  finger,  to  make  the  incision  join  the  other  eitremit;  j  inch  below 
the  point  at  which  it  wu  conunenced.     Tben  esub  lip  of  the  wound 
ia  to  he  lightlj  dissected,  anil  the  joint  attacked  by  the  dorsal  snrfaee    i 
— firat  diTiding  the  eitensor  tendon  and  then  the  lateral  ligamentlL  J 
The  finger  it  now  to  be  still  farther  flexed  and  drawn  npon,  so  aa  ti 
looaen  the  joint,  and  at  the  same  time  tbe  flexor  tendons  dindcd,  aa^ 
well  as  tbe  mrrounding  soft  part«. 

The  oval  method  ia  rarely  used  for  disarticnlation  of  the  fingers. 


PLATE  XIX. 


I  DISARTICULATION  OF  THE  FOUR  FIXGER.S  AND  OF 
THE  FIRST  ASO  FIFTH  METACARPAL  BO>"E.S. 


Ol-EBATIIIN?. 
Fig.  I. — IHsartirulat'wu  iif  tht  four  jiuger: 
Dorsal  incision  in  front  of  the  heads  of  the  metacarpal  bones, 
knife  is  paawd  nnder  tbe  phalanges,  to  cut  s  palmar  flap. 

Fig.  i. — 0,  fi,  e,  form  of  the  palmar  flap, 

Kg.  3.~DiMrlieulat<oii  of  the  metacarpal  Ume  of  the  Ihamh. 

Modification  of  tbe  oval   method  ;  u.  b,  c,  form  of  incision  (called 


imcket  indaion}. 


fiS 
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Fig.  4. — The  thumb  being  drawn  acroBS  the  palm  of  the  band, 
the  disarticulation  of  the  base  (ii)  of  iUt  metacarpal  bone  is  accom- 
plished. 

Fig.  5. — Lipi  of  the  wowid  adapted. 

Fig.  G.—Diaarlicaration  of  Ihe  Jtflh  mr(aeaT}Kd  bont. 
Oval  metfaod  modified  ;  u,  h,  r,  form  and  direction  to  be  given  to  the 
incision  (called  raoLet). 

Fig.  T. — Preceding  operation  completed — form  of  the  cicatrix. 


DESCRIPTION  OF  THE  OPERATIONS. 


1    FiNflKKS   TIWETHER. 


FLAr    OfE! 


The  hand  l)eing  pronated,  the  sargoon  holds  the  four  fingers  in  the 
palm  of  his  band,  with  the  thumb  upon  the  dorsal  surface  of  the 
fingers,  and  moderately  Ilexes  tbem.  An  aasiHtant  stretches  the  akin, 
drawing  it  upwards. 

Then  with  a  uarrow  knife  a  semilunar  incision  with  the  convexity 
downwardn  ia  made,  a  good  |  inch  below  the  extremities  of  the  meta- 
carpal bones.  The  tendons  are  exposed  by  the  retraction  of  the  tissues, 
and  are  to  lie  cut  through — the  knife  then  sucoessively  dividing  all 
the  metacarpo- phalangeal  articulations,  sovenng  first  the  dorsal  liga- 
ments, then  the  lateral,  and  lastly  the  palmar.  There  remains  now 
only  to  glide  the  knife  beneath  the  lower  surface  of  the  phalanges,  in 
order  to  cut  from  behind  forwards  the  palmar  flap,  which  will  be 
limited  by  the  groove  which  unites  the  fingers  with  the  palm  of  the 


II.    DlSARTIlU 


TUB    METiCARrAI 

OvAi,  Mv.TiriiiJ. 


;  TiirM 


The  hand  being  supinated,  an  incision  is  made  along  the  outer  border 
of  the  dorsal  snrfaceof  the  metacarpal  bone  of  the  thumb,  commencing 
J  inch  above  its  articulation  with  the  trapeiium,  and  dividing  all  the 
tissues  as  far  as  the  bono.  About  the  middle  of  the  metacarpal  bone 
the  incision  is  to  be  turned  off  towards  the  inner  side  of  the  first 
phalanx,  at  the  level  of  the  intenjigitat  commissure.  Then,  pronating 
the  band,  the  incision  is  to  be  carried  around  the  extremity  of  the 
metacarpal  bone  npwards,  to  join  the  original  incision  on  the  doroal 
anrface  at  the  middle  of  the  metacarpal  bone.  Next,  the  muscles  are  to 
be  detached  on  each  side  of  the  bone,  and  after  conveniently  dissecting 
back  the  skin,  the  carpo-metacarpal  joint  can  be  entered  by  its  dorsal 
surface.  Next,  luxating  outwards  the  metacarpal  bone,  the  disarticula- 
tion is  accomplished  by  dividing  the  soft  tissues  which  still  retain  the 
bone. 
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IIL  DisunctruTlux  of  the  Metacabi'al  Bone  "f  the  Littlb 
Fin  HER, 
Oval  Metiiup. 
The  hand  being  forciblj  pronated,  an  incision  iit  commenced  at  abont 
^  iucb  above  the  carpo- metacarpal  articalation,  and  carried  downwards 
in  k  straight  line  a»  fw  aa  the  inner  border  of  the  first  phalanx  of  the 
little  finger,  at  the  level  of  the  digito-pnlmar  groove.  The  operator 
now  raiaes  the  httle  finger,  sad  following  exactly  the  digito-palmar 
groove,  carries  the  Icnife  around  the  base  of  the  little  finger,  and  again 
accendt  to  the  dorsum  of  the  metacarpal  bone,  there  to  join  the  first 

IinciEion  at  ita  lower  third.    Tbe  akin  and  soft  tisBues  are  next  detached 
from  the  bone,  after  which  tbe  ligaments  are  destroyed  by  the  [Mint 
of  the  knife  and  the  disarticulation  is  completed. 
a. 


PLATE  XX. 

CABPO-METACABPAL  ASD  RADIO-CABPAL 
DISARTICULATION. 


L 


Fig.  L 
I,  Lower  extremity  of  tbe  alonr  :  h,  lower  eitreroity  of  the  radiuR  ; 
\t,  d,  t,/,  g,  A.  >,  bones  of  the  carpus  ;  1,  -,  3,  4,  ii,  first,  second,  third, 
■fourth,  and  fifth  metacarpal  bones. 

Tbe  ear/io-melacarpal  arliculalum  representa  ft  broken  line,  of  which 
I  fbe  two  extremities  are  easily  recognised. 

Etirruallg  it  corresponds  to  the  upper  extremity  of  the  first  meta- 
carpal bone.  It  will  be  sufficient  to  forcibly  adduct  this  last,  in  order 
to  make  the  articular  extremity  protnidc  where  it  is  received  into 
the  concavity  of  the  trapezium  ('•)  and  there  retained  by  loose  liga- 

InttrnaUg  tbe  carpo-metacarpnl  articulation  corresponds  to  tbe 
mrticDiation  of  tbe  fifth  metacarpal  bone  with  the  unciform  lione  (/)  ; 
the  prominence  of  the  base  of  this  bone  may  t>c  recognised  beneath 
tlie  integuments  by  running  the  finger  along  tbe  bone  from  before 
backwards,  and  immediately  above  tbv  base  of  the  bone  is  tbe  joint. 
Tbe  nncifomi  apopbysin  which  presenta  in  front  the  unciform  proceaa 
•4m  assists  in  reoognising  tbe  position  of  the  joint,  which  is  to  be 
found  immediately  beneath  it. 

The  raiiiii-rarpril  articuUiiioa  is  formed  by  the  lower  extremities  of 
the  radius  and  ulna,  which  being  slightly  concave,  receive  the  convexity 
formed  by  the  acaphoid  (</),  the  semilunar  (•■),  and  the  cuneiform  (e). 
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The  pisiforin,  more  in  front,  a.iid  a  little  below  the  articular  line,  fomut 
on  the  pilroar  surface  of  the  wriat  a  prominence,  around  which  the 
knife  miiat !«  carefully  turned  in  cutting  the  palmar  flap.  The  styloid 
processes,  that  of  the  radius  externally  and  that  of  the  ulna  internally, 
Eerve  to  recognise  the  joint.  The  gtyloid  process  of  the  radius 
descends  ^  inch  below  that  of  the  nliia,  and  the  joint  is  found  \  inch 
above  a.  line  extending  from   the  summit  of  one  to   that  of   the 

The  second  cutaneous  fold,  which  is  found  on  the  palmar  surface  of 
the  wrist  on  leaving  the  hand,  corresponds  to  the  level  of  the  radio- 
carpal articulation,  and  becomes  of  some  importonce  when  the  position 
of  the  styloid  processes  cannot  1«  determined. 

Fig.  2.— IJiaarlii-ululwii  of  all  the  DirUicarpal  hiafs  crvfpl  that  of  lilt 

a,  I',  c,  Form  of  the  palmar  flap. 

Fig. :(.— .Same  ii)ifTiit'u'ii. 
a,  b,  c,  Incision  oC  the  integuments  on  the  dorsal  surface — the  knife 
penetrating  the  articubtion. 

Fig.  4. — liadio-carjial  ditarlinitation — circuliir  melhod. 
a,  h.  Sleeve  of   skin  raised  :   f,  c,  knife  dividing  the   tendinous 
structures  which  surround  the  joint. 

Fig,  h.—Flup  opfTafimi. 
a,  b,  c.  Semicircular  incision  on  the  dorsal  surface  of  the  wrist ;  the 
knife  cutting  the  palmar  flap. 

Fig.  G.—  Woawi  itiirl  ,S7ur/i;i, 
(I,  /',  c,  Form  of  the  palmar  flap. 

DESCRIPTION  OF  THE  OPERATIONS. 

I.  CARPl>JlETA<:AKrAL  DISARTICULATION  OF  THE  FOUB  FlSGEB*. 

SiNOLK  Flap  Opkhation. 

(Figs.  -2  and  3.) 

(1)  The  hand  being  strongly  supinated,  rec<^nige,  on  the  outer  tilde, 
the  articulation  of  the  tmpeKiiim  with  the  second  metacarpal  bone, 
and  on  the  inner  side  the  articulation  of  the  unciform  bone  with  the 
fifth  metacarpal, 

(2)  Thrust  through  a  narrow  knife  between  the  bones  and  the  soft 
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partM,  punng  it  s  little  belov  tbe  promintmcM  of  the  tinciforni  and 
trapeidDm,  ao  na  to  bring  it  oat  a  little  below  the  ihumb. 

(3)  Curry  the  hliule  of  the  knife  downwards  parallel  to  the  anterior 
mrfacoof  the  metncai-pal  bones,  and  cnt  a  large  palmar  tlap  of  elliptical 

{\]  Fronat«  tbe  band,  and  make  a  semilunar  indaion  on  tbe  dorsal 
surface,  carr>-iDg  tbe  whole  blade  across  at  about  ^  inch  below  tbe 
articulationB. 

(i>}  IVbilst  an  asnatant  retracts  the  ikin  upwardu,  the  sui^eon  holds 
the  metacarpal  bones  of  the  patient  with  his  loft  band,  and  proctedn 
to  diarticniate  thpm  from  behind,  commencing  with  the  metacarpal 
boDe  of  the  little  filler,  or  index,  according  to  tbe   baud   operated 

U.  Rauio-caki-al  Diis 


Flrilly,  the  rircalar  mttkod  {Fig.  4). 

(1)  One  assistant  forcibly  retracts  tbe  skin  of  tbe  forearm,  whilst 
I  Uiolher  holds  the  hand  to  be  amputated. 

('i)  The  surgeon  makes  a  circular  incision  through  the  skin,  nud 
[  atrike*  the  palmar  and  dorsal  eminences 

(3)  The  ikin  is  disaecled  and  raised  in  tbe  form  of  a  sleeve  as  high 
M  the  mdio-carpal  articulation. 

(4)  A  tecond  ciivular  incision  is  made,  dividing  tbe  tendons. 

(.'i}  The  joint  ia  cut  tbrongb  from  its  dorsal  lowunt.i  its  [>almar 

(C)  The  styloid  processes  of  tbe   radius  and  ulna  are  to  be  sawn 

Secomllt/t  <he  »iagU-jlap  mtthad  (Figs.  5  and  (<). 

Tbe  hand  being  conveniently  held  in  pronation,  and  the  skin  of  tbe 
fore-arm  strongly  retracted  by  on  assistant,  the  operator  assures  him- 
self of  the  poaitioQ  of  the  prominences  of  the  radius  and  ulna,  and 
embiBoing  them  with  the  tbumli  and  index-finger  of  the  left  band 
makes  on  the  dorsal  surface  of  the  wrist  a  semilunar  incision,  the  two 
extremities  of  which  &1I  a  little  liclow  tbe  styloid  processes  of  tbe 
radius  and  ulna. 

After  the  division  of  the  skin  and  cellular  tissue,  the  integuments 
retract  above  and  below,  and  leave  tbe  wrist  bare.  Then  a  second 
incidon  in  tbe  direction  of  the  articulation  divide*  the  extensor 
tendons  aud  the  posterior  radio-carpal  ligament.  Tbe  lateral  liga- 
ments are  next  divided,  and  the  knife  carried  around  the  bones  of  the 
carpus  to  their  anterior  curface.  in  order  to  cm  the  anterior  or  palmar 
Hap,  which  should  be  about  1  inch  in  length.  In  order  tbiit  tbe  knife 
^lall  not  be  arrested  in  cutting  the  flap,  tbe  edge  should  be  inclined 
along  the  integument,  so  as  to  avoid  striking  against  the  osseous 
■  of  the  carpus,  and  to  avoid  cutting  n way  the  pisiform 


bone  in  the  thickness  of  the  flap.  With  the  iaciaion  just  indicated, 
the  osaeouB  angles  are  not  liable  to  protmde  from  the  wound,  bat  it  is 
well  to  saw  oQ  the  styloid  processes  ;  if  any  tendon  be  inconTeniently 

long,  it  may  be  eiotsed. 


PLATE  XXI. 
DISARTICULATION  OF  THE  ELBOW. 


Fig.  I. — The  articulation  is  formed  by  the  extremity  of  the  homeras 
(A),  the  upper  extremity  of  the  radius  (B),  and  the  npper  extremity 
of  the  ulna  (C). 

Fig.  -J.— The  radius  articulates  with  the  homema  by  juxtaposition 
only  ;  but  the  nina  reueives  the  trochlea  into  a  cavity  formed  by  the 
olecranon  (&)  posteriorly,  and  the  coronoid  process  ([■)  iu  front.  This 
anatomical  disposition  allows  the  joint  to  be  attacked  by  the  full  knife 
only  on  its  outer  side. 

The  osseous  surfaces  are  maintained  in  contact  by  anterior,  posterior, 
and  lateral  ligaments. 

Fig.  'i. — To  recognise  the  articulation  the  two  condyles  most  be 
determined  ;  the  internal  (/>)  is  easily  felt  beneath  the  integnmeni ; 
the  external  (a)  is  less  prominent,  and  indefinitely  continuoos  with  the 
external  border  of  the  hnmonis.  The  two  condyles  are  situated  on  \ 
nearly  horiaontal  line  (ii,  b),  to  which  the  shaft  of  the  humerus  would 
be  perpendicular.  The  articular  interline  (r,  d,  e)  lies  below  the  bori- 
lontnl  line  (a,  b).  and  its  two  extremities  (c  and  e)  are  unequally 
distant  from  it.  In  effect,  the  external  extremity  (r)  is  about  ^  inch 
below  the  lowiMt  point  of  the  external  condyle,  whilst  the  internal 
extremity  (r)  is  '{  inch  below  the  lowest  point  of  the  internal 
condyle. 

Ol-KIIATII.NS. 

Fig.  4. — FIiii'  oiiritilinii .^t.  b,  r.  form  of  anterior  fiap. 

Fig.  fi. ^Anterior  flap  raised.— o,  humero-radial  articulation  opened  ; 
e,  anterior  ligament  not  yet  divided  over  the  humero-ulnar  arti- 
culation. 

Fig.  0. — Circular  mtlkml. — a,  h,  sleeve  of  skin  raised. 

Fig.  7.— Wound  resulting  from  (lisaniculaticn  by  the  oinalar 
method.  11,  inferior  extremity  of  the  bomems ;  b,  section  of  the 
brachial  artery. 
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STEPS  OF  THE  0PEHATI0N8. 

1.  Shgltflnp  (Figs.  4,  ■>). 

The  foreaj-tn  in  to  be  forcibly  supinatetl  aud  slightly  flexed  ;  then 
BurgeoD,  Htaniling  on  the  inner  side  of  the  limb,  embraces  with  his 
left  hand  the  lateral  parte  of  the  articulation,  and  lightly  drans  up- 
wuds  the  akin  of  the  forearm.  With  a  narrow-bladed  knife  be  punc- 
tar«a  the  limb  on  the  inner  side,  about  I  inch  below  the  prominence  of 
the  intemal  condyle,  and  after  carrying  the  inatrnment  in  contact  with 
the  bones  of  the  forearm,  brings  it  oat  at  a  point  3  inches  below  the 
external  condyle,  cutting  an  anterior  semilunar  flap  3^  Inches  in  length. 
This  flap  is  to  be  reflected  by  an  assistant,  who  at  the  same  time  re- 
tracts the  skin  of  the  arm  in  order  to  raiiie  up  the  angles  of  the  wonnd, 
■nd  the  surgeon  carries  the  knife  outwards  at  the  base  of  the  flap, 
ditiding  all  the  tisaues,  and  entering  the  joint  fall  blade  between  the 
bumems  and  the  radins  ;  then  with  a  tranaverBo  incision  fae  circnm' 
Mribes  the  limb,  dividing  all  the  stmctnres  on  the  posterior  surface  as 
far  as  the  internal  angle  of  the  wonnd.  There  now  remains  only  to 
diride  with  the  point  of  the  knife  the  anterior  and  lateral  hnraero- 
nloai-  ligsmentg,  and  after  dislocating  the  articulation,  to  divide  the 
tendon  of  the  triceps. 

The  great  obliquity  of  the  base  of  the  flap,  which  would  appear  to 
result  from  the  direction  the  knife  takes,  is  elfaced  on  the  living  sub- 
ject by  the  retraction  of  the  tissues,  which  is  much  more  extensive  on 
the  out«r  than  on  the  inner  side. 

2,  Cirralar  operation  (Figs.  S,  7). 
I  Thearro  being  faeld  as  in  the  preceding  operation,  the  surgeon,  Ht»nd- 
n  the  outer  side  of  the  limb,  divides  the  skin  in  a  circular  manner 
Rt  three  fingers*  breadth  below  the  articulation,  and  then  dissects  it 
npwards  in  the  form  of  a  sleeve  as  high  as  the  joint  ;  after  which  he 
diTidcA  the  anterior  mnaclea,  then  the  lateral  ligaments  ;  and  disorti- 
lattng  the  joint  from  liefore  backwards,  ends  by  dividing  the  tendon 
I  tho  triceps.  In  this  operation  the  artery  is  cut  aboye  its  bifnrcation, 
d  the  form  of  tbe  wonnd  favoors  an  early  union. 


PLATE  XXII. 
DI8ARTICDT.A.TI0N  OF  THE  SHOCLDEB. 


I,  head  of  the  humerus  ; 
tinfrs-spinous  fossa  of  the  ncapula  ; 
•  glenoid  cavity  by  the  capsular  ligament. 
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Fig.  2.-~a,  glenoid  caTity — an  elongated  pear-Hhaped  facette  which 
embraces  one-third  of  the  head  of  the  humerns  :  b,  acromion  [iroceaa  ; 
(',  coraooid  process. 

The  head  of  the  humerus  is  attached  to  the  glenoid  cavity  by  a  loose 
capsular  ligament,  which  would  permit  the  separation  of  the  articular 
snrfaceB.  were  tbey  not  maintained  in  contact  by  the  action  of  the 
several  louscles  which  tnirronnd  the  joint. 

The  acromion  and  coracoid  processes  form  an  arch  which  protects 
the  articolation  aliove.  The  acromion,  Eitoated  nearly  ^  inch  above 
the  glenoid  cavity,  projects  outwards  over  the  joint  for  more  than 
I  inch.  The  coracoid,  lower  and  more  internal,  is  nearer  to  the  head 
of  the  bone. 

OrBKATIOSS. 

Fig.  3. — n,  6,  f,  form  of  the  posterior  flap. 

Fig.  i. — a,  b,  c,  posterior  flap  reftecled  ;  (/,  head  of  the  liumerns  dis- 
articnlated. 

Fig.  ii. — a,  6,  first  incision,  vertical  ;  e,  d,  posterior  incision,  starting 
frtfm  the  first ;  f,  b,  anterior  incision,  also  starting  from  the  first. 

Fig.  6.— n,  6,  r,  </,  resulting  wonnd  of  the  amputation  by  preceding 
method :  r,  glenoid  cavity  and  portions  of  the  capsalar  ligament  ; 
//,  axillary  vessels. 

STEPS  OF  THE  OPERATIONS. 

I.  D'unriiculalinn  fif  the  »houlilrr.—Douh{t-flap  ojierolion  (Figs.  3,  4). 
Fimt  ilrji.—'Wbea  the  left  shoulder  is  to  be  disarticulated,  the  arm 
is  to  he  raised,  and  the  liumemfi  rotated  inwards  ;  then  the  sorgeon 
assures  himself  liy  manipulaUon  of  the  position  of  the  acromion  and 
coracoid  pi-oces.ie»,  and  with  a  long  narrow  knife,  held  nearly  parallel 
with  the  hiiraoruB,  punctures  the  posterior  wall  of  the  axilla  at  if« 
extreme  oater  part,  and  immediately  below  the  insertion  of  the  latjs- 
simus  dorsi  and  teres  major.  The  knife  now  passes  along  the  [losterior 
and  outer  surface  of  the  humerus,  and  arrives  beneath  the  acromion 
process.  Ita  point  is  now  slightly  altered  in  direction,  made  to  pene- 
trate the  capsule  of  the  joint,  ami  is  bronght  out  in  front  of  the  clavicle 
in  the  triangular  space  between  the  acromion  and  coracoid  proceises 
and  the  clavicle.  The  deltoid  is  next  seized  with  the  left  hand,  and 
the  knife  de.'wends  full  blade  on  the  outer  side  of  the  hnnerus,  to  i 
an  external  or  posterior  flap  about  3^  inches  in  length,  lu  this  flap 
the  knife  has  divided  the  tendons  of  the  latissimus  dond,  teres  major, 
teres  minor,  a  large  |>ortion  of  the  deltoid,  and  the  capsule  of  the 
joint. 

Second  ilr.p. — After  cutting  this  flap,  the  head  of  the  htunerus  is 
eajiily  drawn  away  from  the  glenoid  cavity,  and  may  be  rotated  first 
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ratwftrda,  then  inwards,  in  ordor  to  cot  through  the  attachments  of 
the  aubscapnlBria,  anpni-spiiiatus,  and  infra-spioatns.  The  bhide  is 
now  |iaMe<l  thmagb  the  joint  behind  the  head  of  tho  bone,  and  is 
earned  along  tho  inner  surface  of  the  bone,  to  form  the  anterior  or 
inti-'nial  tlap  ;  at  the  same  time  the  artery  which  is  contained  in  the 
thiokness  of  the  Hap  is  readily  compressed  by  the  aHsiBtant.  When 
the  right  ahonlder  is  to  be  disartjcnlated,  the  first  section  is  reversed, 
the  knife  entering  at  the  clavicahir  triangle,  and  brought  oat  in  front 
of  the  posterior  border  of  the  axilla. 

2.   Oral  MflhMl  (Figs.  j.  rt). 

(1)  Make  a  vertical  incision  on  the  outer  side  of  the  shoulder,  in- 
cluding all  the  tissnes,  as  far  a*  the  lione  commencing  at  the  border  of 
the  acromion  process,  and  terminating  1  j  inches  below  the  level  of  the 
anaiomical  neck  of  the  humerus. 

(2)  Next  make  two  oblique  incisions,  starting  from  the  Srst,  which, 
the  one  anterior  and  the  other  posterior,  Hball  cut  respectively  the 
integuments  and  fleshy  porta  of  the  anterior  and  posterior  walla  of  the 
axilla,  close  to  their  hnmeral  insertions. 

(3)  Tarn  aside  the  tissues  and  open  the  joint,  at  tho  same  time 
drawing  lightly  upon  the  bone,  so  as  to  separate  the  head  from,  the 
glenoid  cavity.  In  order  to  separate  the  muscular  attachments,  the 
bcEul  of  the  humems  should  he  forcibly  rotated :  firstly  outwards,  hy 
whiuh  means  the  subscapularis  is  brought  to  the  front  and  may  be 
serered  by  cutting  directly  downwards  upon  the  hone  ;  and  secondly 
inwards,  to  sever  the  muscles  connected  with  the  great  tuberosity  in 
hke  manner. 

(4)  Lnxate  the  l>one,  passing  the  knife  behind  it,  and  complete  the 
operation  by  cutting  the  tissaea  which  correspond  to  the  pit  of  the 
■xilla,  and  in  which  are  contained  the  axillary  vessels  comprexsed  hy 
the  hand  of  the  assistant.  The  wound  resulting  from  this  operation  is 
■  rentable  oval. 


PLATE  XXIII. 
DISABTICULATION  OF  THE  TOES. 

Anatomy. 

Fig,  1. — Uilailogy  of  Iht  fool ^iIijt sal  Kurface.—  a  and  h,  inferior 
extremities  of  the  tibia  and  fibula  ;  f.  astragalus ;  '/,  os  calcis ; 
f,  scaphoid  :  f  cuboid  ;  g,  internal  cuneiform  ;  A,  middle  cuneiform  ; 
i,  oxtemat  cuneiform;  I,  2,  3,  4,  6,  first,  second,  third,  fourth,  and 
fifth  tnelabuBal  bones  ;  i;,  phalanges. 

Fig.  2.—  Ligamtnis  in  Ike  ihrnnl  mrfact  of  the  foot.~  a,  a,  anterior 
tiUo-aatragaloid  ;   li,  anterior  ^sciculus  of  external  lateral ;   c,  internal 
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caloHDeo-Bcsptioid  ;  d,  calcaneo-afltri^loid  :  e,  superior  astragnlo- 
scaphoid  ;  f,  superior  calcaneo-cnboid  ;  ij.  g,  g,  ecapbo-cnneiform  : 
h,  cubo-meta tarsal  ;  t,  i,  i,  cuneo- metatarsal  ;  t,  roetatarao-phalangtia) 
articnlations  ;  I,  lateral  ligaments  of  tbo  phalaogeal  joints. 

Fig.  3. — Horizontal  tection  fifihe  Inraal  fronen  ,■  inlrroaifoag  Ugttinnil t . 

Fig.  4. — Dinartiailation  of  ike  /irnt  and  tliird  hie. — a,  h,  t.  il,  wound 
resulting  from  disarticulatioD  bj  the  oval  method  ;  e,  bead  of  the  llmt 
metatarsal  bone  ;  /,  g,  li,  wonnd  resulting  from  disarticulation  by  the 
double-flap  operation  ;   i,  head  of  the  third  metatarsal  bone. 

Fig.  h.—Di»artimlaiioa  nflhfjief  lotu.—  a,  li,  Cifonn  aud  direction  of 
the  incision  to  be  made  in  front  of  the  heads  of  the  metatarml  liones. 

Fig.  6.— The  integuments  being  retracted,  the  knife  glides  beneath 
the  toes  to  cut  a  plantar  flap. 

Fig.  7.— Wound  resulting  from  preceding  operation. — «,  6,  c,  form 
of  the  plantar  flap. 

Fig.  H. — Dimrticutiilioii  nf  thejirtt  metalarxal  Imnt. — a,  b,  <;  rf,  racket 

Fig.  9. — a,  b,  c,  incision  for  romoTal  of  the  first  metatarsal  bone  bj- 
disartioulation,  without  the  toe  (see  Resections). 

STEPS  OF  THE  OPEEATIONS. 

1.  Dimrl!cu!ftliou  •>/ a  single  tot  (Fig.  4). 

The  description  of  the  disarticulation  of  the  fingers  is  in  every 
respect  applicable  to  that  of  the  toes,  so  that  it  is  unnecessary  here  to 
repeat.  It  may  be  well  to  state,  however,  that  the  oval  operation  is 
most  commonly  employed,  because  a  toe  is  generally  removed  in  its 
entirety,  the  small  aiie  and  inutility  of  the  phalanges  not  indicating 
their  preservation,  as  in  the  hand. 

Many  surgeoiu  advise,  in  the  disarticulation  of  the  great  toe  (Fig.  8), 
the  removal  at  the  same  time  of  the  bead  of  the  metatarsal  bone, 
otherwise  its  prominence  produces  a  deformity  which  is  painfully  irri- 
tated by  the  shoe. 

2.  Diiarticvhlitia  nf  lhfjir»  lot*.— Flap  uperalion  (Figs.  0,  7). 

(I)  The  operator,  grasping  all  the  toes  in  his  left  baud,  makes,  with 
a  narrow  knife,  a  semicircular  incision  extending  on  the  left  foot,  or 
on  the  right  foot  rice  reria.  from  the  inner  side  of  the  head  of  the 
first  metatarsal  bone  to  the  outer  side  of  the  head  of  the  fifth,  passing 
in  front  of  their  articnlations  with  the  pfaalan ^es  (Fig.  6). 

(^)  With  the  point  of  the  knife  the  articulations  arc  t*>  be  succee- 
Bivoly  opened,  and  the  ligaments  divided. 

(il)  The  knife  is  then  to  be  glided  beneath  the  bases  of  the  phalanges, 
to  cut  with  a  full  blade  a  plantar  flap  (see  Figs.  <),  7), 
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PLATE  XXrV. 

I  TAJISO  METATABSAL    DISABTICULATION.     LISFRANC'S 

OPERATION. 

Anatomy, 

Fig.  I.— The  torao-metatarHal  articnlntioD — formed  behind  by  the 
entmid  (a)  and  the  three  ctmeifomis  (6,  c,  li)  ;  in  front  by  the  five 
metatarsal  bones — presents  an  irregularly  carved  line,  the  dircetion 
and  unuoaities  of  which  ehonld  lie  well  understood. 

Externally  the  cnboid  (u)  artiouLatea  with  the  Hfth  and  fourth  mela- 

(tftnal  bone*,  tbe  line  running  obliqnely  from  without  inwardu,  and 
from  behind  forwards.  This  lino  is  slightly  broken,  the  articulation 
with  the  fourth  metatarsal  being  more  transTerae  than  tb:Lt  with  the 
fifth.  Abont  I'j  inch  moro  in  front  i;  the  articulation  of  the  third 
netatArsol  bono  with  the  eztemil  cuneiform  (/>)  ;  again,  |  inch  to  the 
rear  is  the  articolation  of  the  second  metatarsal  bone  with  the  middle 
cuneiform  (c) ;  lastly,  aboat  }  inch  in  front  of  the  preceding  is  the  arti- 
euktion  of  the  Brat  metataraat  bone  with  the  internal  cuneiform  (it). 

This  anatomical  dispoaition  presents  to  the  notice  of  the  operator 
two  essential  points: — (1)  The  internal  extremity  of  the  tarso-meta- 
Unal  articulation  siitaated  nearly  J  inch  in  front  of  a  line  (''./)  drawn 
trMaveively  from  the  external  extremity.  (2)  The  ba.ic  of  the  second 
metatairal  bone  morticed  in  by  the  three  cuneiform  bones. 

The  dorsal  cubo-metatar^  and  cuneo- metatarsal  ligaments  are  con- 
aect«d  with  the  bones  at  some  distance  either  in  front  of  or  behind  the 
articiilar  interline,  a  digpontion  which  admits  of  a  separation  at  the 
joint*  when  the  ligaments  are  divided  not  precisely  at  a  level  with 
Ibe  intarline.  The  interosseous  ligaments,  more  powerful  on  the 
pkntAr  than  on  the  dorsal  surface,  are  easily  divided  ;  those,  however, 
which  are  connected  with  the  second  metatarsal  bone  in  the  mortice — 
the  rerilitble  key  of  tUo  articulation — olfer  a  retiistnnce  which  necee- 
ritatee  a  particular  manuinvre  for  their  divituon. 

h  ardrr  b>  rrrognUe  thr  arliculitlUins,  (\)  On  the  inner  side,  follow 
with  the  finger,  from  before  baokwarda,  the  inner  side  of  the  first 
metatarsal  bone  as  far  as  the  tuberosity  (g)  ;  j',,  to  -^^  inch  liehind  this 
is  the  articular  interline  corresponding  to  an  indentation  between  the 
tuberoaity  (g)  and  the  tuberosity  (b)  of  the  internal  cnneiform.  Again 
the  articulation  may  be  found  at  about  an  inch  in  front  of  the  tuberosity 
of  the  scaphoid  bone  (i). 

(2)  On  the  outer  side,  follow  with  the  finger,  from  before  l>ack- 
warda,  the  onter  side  of  the  fifth  metatarsal  bone  as  far  as  the 
tnbcroatty  {t)  ;  the  joint  commences  immediately  behind  and  internal 
to  Ihia,  bnt  in  some  cbso«  this  tuberosity  projects  beyond  the  articula- 
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Operatiijn. 

Fig.  1  big. — fi,  b,  c,  Form  and  direction  of  the  injiaioii  to  be  made  ia 
front  of  the  tarsal  bones. 

Fig.  2. — a,  b,  c,  Dorsal  tarBO-metatarsal  ligaments  divideJ. 

Fig.  3. — Operatiye  mancsuvre  fur  luiiling  the  key  of  the  articula- 
tion ;  a,  b,  p,  arc  of  a  circle  described  by  the  knife  ;  rf,  secood  meta- 
tarsal  bone  ;  f,  first  metatarsal. 

Fig.  4. — a,  Dorsal  artery  of  the  foot.  The  knife,  b,  cnts  the  plantar 
flap. 

Fig.  5. — a,  b,  c,  d,  Wound  resulting  frtira  the  nmputation  ;  n,  6,  r, 
form  of  the  plantar  flap. 

STEPS  OF  THE  OPERATION. 

Firnl  elep. — The  foot  mast  project  beyond  the  bed  or  conch  on 
which  the  patient  lies.  The  surgeon  assures  himself,  by  the  anatomical 
points  indicated,  of  the  precise  position  of  the  joints  ;  then,  in  the 
case  of  the  right  foot,  he  grasps  with  the  pitlra  of  the  left  hand  the 
plantar  surface  of  the  foot,  his  thumb  being  placed  on  the  poBterior 
and  outer  extremity  of  the  Hfth  metatarsal  bone,  and  bis  indicator  or 
middle  finger  oil  the  line  of  articulation  between  the  onneiforin  and 
first  metatarsal  bones.  Then,  with  the  knife  in  the  right  hand,  he 
makes  from  without  inward,  on  the  dorsal  surface,  a  semilunar  incision, 
with  the  convexity  forward,  passing  about  §  inch  below  the  joints, 
dividing  all  the  tissues  as  far  as  the  bones,  and  connecting  the  two 
extremities  of  the  articulation. 

Secoiuf  *lep. — The  surgeon  carries  the  point  of  the  knife  on  the  outer 
side  of  the  articulation,  there  penetrates  and  opens  the  joint  as  far  as 
the  external  cuneiform  bone.  He  now  carries  the  point  of  the  knife 
^'o  inch  foi'ward,  iucises  transversely,  and  opens  the  articulation  a«  far 
as  the  second  metatarsiil  lione.  He  next  attacks  the  articulation  of  the 
first  metatarsal  bone  (Fig.  2). 

Third  rlrii. — It  remains  to  destroy  the  mortice  which  engages  the 
head  of  the  second  metatarsal  bone  within  the  Ixines  of  the  tarsuM, 
For  this  purpose  the  point  of  the  knife  is  introduced  between  the 
iutemnl  cuneiform  bone  and  the  tiecond  metatarsal,  in  such  a  manner 
that  the  cutting  margin  is  turned  upwards,  and  inclined  at  an  angle  of 
45'  with  the  toes  ;  then  the  knife  is  raised  to  a  right  angle,  at  the  same 
time  [lassing  along  the  inner  side  of  the  mortice  to  divide  the  internal 
interosseous  ligament.  Now  the  surgeon  withdraws  the  knife,  and 
with  ite  point  divides  the  fiosterior  and  external  dorsal  ligaments  of 
the  mortice. 

Fourth  Klep. — -All  the  means  of  union  being  divided,  light  ]ire«snre 
is  applied  to  the  end  of  tlie  foot  to  separate  the  articular  surfncw,  and 
the  interosseous  ligaments  which  still  remain  intact  are  succcsBively 
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ilirided.  Next  the  plantar  lignmeutg  are  cut  through,  and  the  knifa 
vt  ^ded  beneath  the  liasea  of  uU  the  metatarsal  bones,  avoiding  the 
tnb«rositioa  of  the  Ant  and  fifth.  There  remains  onlj'  to  cnt  the 
pUnUr  flap,  2}  inches  lung  on  its  inner  side,  and  1j  inches  on  ila 

Hkvs  Amittatiox. 
This  operation,  which  differs  from  the  preceding  in  that  the  meta- 
laml  bones  are  sawn  throogh,  leaving  their  bases  in  positiou,  maj  be 
formed  by  the  same  method. 


MEDIO-TARSAL  DISAHTICULATION,  TERMED 
CHOPAitrS. 


OfaUql 


Fig.  I. — The  medio-tarsal  articulation — formecl  posteriorly  by  the 
antmgalu^  (u)  and  the  calcaneum  (A)  ;  in  front  by  the  cuboid  (c)  and 
the  scaphoid  (</)— presents  a,  transverse  articular  line  curved  like  an 
italic  A',  of  which  the  anterior  convexity  is  internal,  and  the  poatcrior 
oonrexity  external.  The  inlirnal  rrlremili/  of  the  articulation  is  abont 
Jl  inch  in  front  of  the  internal  malleolus  {g),  and  \  inch  behind  the 
ity  (A),  of  the  scaphoid. 
The  e^rmaal  r-rlremilij  (!)  is  %  inch  behind  the  tuberosity  (j)  of  the 
fifth  metatarsal  bone.  It  corresponds  to  a  prominence  which  the  cuboid 
forms  where  articnlating  with  the  calcaueum,  a  prominence  situated 
on  the  oater  border  of  the  foot,  about  1  inch  in  front  of  the  external 
malleoloa  (i). 

The  middle  part  of  the  articnlatiou  is  immediately  in  front  of  the 
head  of  the  astmgitlua,  which  can  be  mode  prominent  by  bearing 
■trangly  the  point  of  the  foot  downwards.  External  to  this  prominence 
ity,  readily  detected  by  the  finger,  between  the  astragalus,  the 
id,  and  the  calcaneum.  Under  this  is  the  articulation. 
/k  ordrr  to  tiller  Ihr  Joint,  it  is  nece-isary  to  nnderstand  the  different 
vfaUqnities  of  the  articular  gurfacea.  The  pin  (/),  introduced  lietween 
the  aatragalns  and  the  scaphoid,  indicates  the  direction  to  be  taken  by 
Um  knife  when  attacking  the  articulation  from  its  inner  side.  The 
pin  (ni),  introduced  between  the  calcaneum  and  the  coboid,  on  a 
:th  the  prominence  described  above,  indicates  the  direction  to 
m  by  the  knife  when  the  joint  is   to  be  opened  on  its  outer 

Fig.  2. — When  introduced  into  the  joint,  the  knife  follows  the  oeseona 
nrbcea  between  the  astra^jalus  (a)  and  the  scaphoid  (/>) ;  first  obliquely 
fonraid  (c),  then  raised  perpendicularly  (d). 
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Fig.  3. — If  operating  on  the  right  foot,  iLe  knife,  at  flrat  held  some- 
-wbat  ofaliqnely  (r),  will  be  elevated  a  little  (i/)  between  the  calcaneum  (a) 
and  the  cuboid  (A)  when  attacking  the  joint  on  its  outer  aide.  The 
internal  ligament  which  occupies  the  centre  of  the  region,  and  which 
unites  three  bonea,  and  holds  the  four  together,  ahonld  be  divided  by 
the  point  of  the  knife  as  Boon  as  the  Repnration  of  the  bones  will 
permit.  In  old  finbjects  it  ia  sometimes  owiified,  a  peculiarity  which 
nocessitateB  the  use  of  the  saw.  The  other  ligaments  reijuire  no  farther 
notice. 

Operations. 

Fig.  4. — Onlinnrt/  ojia-ati'-in. — a,  b,  r,  Foi'm  and  direction  of  the  in- 
cision in  front  of  the  joint. 

Fig.  5.— The  joint  opened,  the  knife  cutting  the  plantar  flap;  a,  dormi 
artery  of  foot. 

Fig.  6. — a.  h,  c,  Form  of  the  plantar  flap ;  rf  and  /f,  dorsal  and  plantar 
arteries. 

Fig.  T.—Snlilloi''  oiifraiion.—a,  h,  c.  Form  of  the  anterior  incision. 

STEPS  OF  THE  OPERATIONS. 

CuOI'ART'a  MGUIii-TARS.U,  DtPARTHfLATION  (Figs.  4,  5). 
1.  Ordinari/  oyjemd'on.— (I)  The  line  of  articulation  having  been 
made  ont  as  already  eiiplained,  graxp  the  sole  of  the  foot  with  the 
palm  of  the  left  hand,  placing  the  thumb  on  the  onter  side  of  the  arti- 
culation (if  it  bo  the  right  foot),  and  the  index  or  middle  Snger  on  the 
tuberosity  of  the  scaphoid.  (2)  Make  a,  semilunar  incision,  extending 
from  the  thunib  to  the  index,  across  the  dorsum  of  the  foot,  and 
descending  j  inch  below  the  joint,  (^t)  After  having  retracted  the 
integument,  the  knife  must  be  carried  back  in  the  wound,  to  divide 
the  tendons,  and  to  open  the  articulation ;  the  directions  of  the  articular 
Burfacea  alreaily  pointed  out  must  be  recollected,  and  care  must  be 
taken  to  divide  all  the  fibrous  bands  which  unite  the  scaphoid  with  the 
astragalus,  by  the  whole  blade,  withoat  attempting  to  penetrate  the 
joint  with  the  point  of  the  knife,  a  movement  which  is  rendered 
impossible  by  a  slender  ledge  of  the  scaphoid  bone  overlapping  the 
head  of  the  astragalus.  (4)  Gentle  pressure  with  the  left  hand  upon 
the  foot  enables  the  surgeon  to  define  more  clearly  the  line  of  the  arti- 
culation, and  also  to  distinguish  fibrous  bands  which  may  yet  remain 
uncut,  (a)  The  articulation  being  freely  opened,  and  nil  the  means  of 
union  divided  as  far  as  the  plantar  surface,  the  blade  of  the  knife  is 
passed  liehind  the  bones,  and  the  fore  part  of  the  foot  bent  at  a  right 
angle,  in  order  that  it  may  be  glided  beneath  them  ;  then  returning 
the  foot  to  its  natural  position,  the  plantar  flap  is  cut,  the  knife  being 
brought  ont  at  a  point  ^  inch  in  front  of  the  sesamoid  bones.    In 
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cutting  this  flap,  care  must  be  taken  to  prevent  the  blade  bung 
■rresied  by  the  projecting  portions  of  the  scaphoid,  cuboid,  and  first 
and  fifth  metatarsal  bon«!t. 

■1.  Offratum  of  il.  Snlilht  (Figs,  fi,  7). 
After  having  recognised  the  ontline  of  the  articulation,  a  ti^nsverse 
indsion  is  lu  be  made,  starting  from  a  point  a  little  in  advance  of  the 
calcaneo-calioiil  articulation,  and  terminatiog  in  the  middle  of  the 
donum  of  the  foot,  external  to  the  tendon  of  the  tibialis  anticus. 
From  this  point  a  second  indsion  is  to  be  made  obliquely  from  behind 
forwards,  and  from  wilhoul  inwarda,  which  will  (.'xCt^nd  to  a  point  two 
fingers',  bretudth  short  of  the  metatarso- phalangeal  joiat  of  the  great 
toe  :  this  incision  is  now  to  be  continned  from  within  outwards,  on 
the  plantar  surfnoe  obliquely,  to  join  the  first  Incision  near  the  calcaneo- 
cobuid  articulation.  The  integamenta  and  cellolo-fatty  tissue  alone 
are  lo  be  divided.  The  internal  Aap  thos  formed  is  next  U)  be  dis- 
sected back  as  far  as  the  tubercle  of  the  scaphoid  bone,  behind  which 
the  joint  is  to  be  entered.  There  remains  now  to  disarticulate  in  the 
ordinary  manner,  and  to  terminate  the  operation  by  cutting  through 
the  deeper  tisEnes  at  the  level  of  the  plantar  incision. 

TIBIO-TABSAL  DISARTICULATION. 

Ampotation   at  the  ankle-joint,  commonly  called  in  tbia  conntry 
Syaie's  Ampntation,  may  be  performed  in  the  following  manner  : 


(t)  A  dorsal  incision  somewhat  semilunar  in  form  is  to  be  made 
acroM  the  dorsum  of  the  foot  from  the  apex  of  one  malleolus  to  that 
of  ibe  other.  This  incision  should  make  a  front  flap  about  J  inch 
loBg,  thus  allowing  of  the  posterior  flap  being  cut  shorter,  and  fo 
getting  rid  the  awkward  bag  which  occurs  when  the  posterior  flap 
is  cut  long.  \'i)  A  second  incision  is  made  downwards  to  the  puitlerior 
part  of  ttie  heel,  likewise  commencing  at  the  apex  of  one  nuillooluH 
and  terminating  at  that  of  the  other  malleolna,  and  carried  at  onee 
JMfily  through  all  tiesnes  lo  the  os  calcis.     (3)  The  knife  is  now  to  be 
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carriod  full  blailo  through  the  firgt  iociaion  into  the  ankle-joint,  the 
foot  being  strongly  extended  iu  order  to  eipone  the  line  of  the  joint. 
When  the  joint  is  freely  opened  the  latenJ  ligaments  nre  to  be 
severed,  and  the  disartiuulntion  being  comtilete,  the  foot  is  disaeeted 
out  of  the  posterior  flap  by  cutting  slowly  nud  gradually  with  the  knife 
on  the  OS  calcis.  (4)  The  next  step  in  the  o]»ration  ia  to  lerel  the 
tibia  and  fibnln  hy  removal  of  the  malleoli.  Some  prefer  to  remore 
the  articulating  anrf.ice  of  the  tibia  with  the  malleoh  ;  bat  the  increftsed 
rii-k  of  absorption  through  bo  large  a  Horface  of  cut  bone  most  be  a 
imllicient  objection  to  sach  n  proceeding,  unless,  as  occurs  in  some  80- 
called  strumous  diseases  of  the  ankle-joint,  caries  granulosa  has  taken 
pOSsessioR  of  the  lower  end  of  the  tibia.  If  the  operator  decides  to 
remove  only  the  malleoli,  the  knife  is  drawn  round  each  separately  at 
its  base,  and  then  each  is  to  be  sawn  off  separately  on  a  level  with  the 
articulating  surface  of  the  tibia.  (5)  The  dorsal  and  plantar  or 
posterior  tibial  arteries  being  ligatured  and  the  Ibps  adjusted,  the 
operation  is  complete. 

Piragoff'f  aptralioii. 
This  operation  may  bo  performed  in  precisely  the  same  manner  as 
the  preceding,  with  this  exception,  that  instead  of  dissecting  out  the 
tuberosity  of  the  os  calcia  that  portion  of  bono  is  sawu  off,  the  section 
being  made  vertically  downwards  immediately  behind  the  astragalus  in 
such  manner  that  the  cut  surface  of  os  calcis  which  looks  directly 
forwards  shall,  on  bringing  up  the  posterior  flap,  articulate  directly 
upwards  with  the  under  surface  of  the  tibia. 
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Fig.  1.  —  Tibio-feiaoral  iirtlcatatinii,  antrriiir  sarface.  —  a,  Femur; 
7i,  patella  ;  c,  tibia  ;  e,  Gbuta  :  g,  external  lateral  ligament ;  /,  internal 
ligament  ;  d,  inferior  patellar  ligament. 

Fig.  i. — Antero-posterior  vertical  section,  showing  the  crucial  liga- 
mentx,  rf,  and  the  popliteal  artery,  e;  a,  femur  ;  b,  tibia  ;  r,  jiatella. 

This  articulation  presents  some  important  anatomical  pecnliaritieB. 
The  internal  condyle  of  the  femur  descends  lower  than  the  external 
by  J  inch.  Both  are  received  into  concare  facettes  on  the  tibia  ;  the 
semilunar  cartilages  adherent  to  the  tibia  fill  up  the  space  of  the  glenoid 
cavity  in  which  each  condyle  rolls.  The  popliteal  artery  (Fig.  'i,  r), 
lodged  in  the  posterior  intercoudyloid  space,  is  in  immediate  contact 
with  the  posterior  surface  of  the  articulation. 
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The  means  of  anion  are — in  front,  the  superior  iisd  inferior  patellar 
ligamenta  ;  on  the  sjiiee,  Iho  external  and  intenml  later&l ;  behind,  the 
posterior  ligament.  Independently  of  the  exterior  ligiintentf,  two 
cmcial  Ugaments,  strong  and  resisting,  maintain  the  o^aeoua  Burfuces 
in  contact,  and  limit  their  moTement. 

In  order  lo  rrcogui»r  the  liiie  of  nrtieulalhn,  (1)  the  bead  of  the  filinla 
must  be  felt ;  the  Hrticalation  is  abont  ^  inch  above.  (2)  The  femur 
presents,  upon  the  lateral  surfaces  of  ita  condyles,  two  taborcles,  the 
ino«t  prominent  points  of  -which  may  be  ejisily  felt  beneath  the  integu- 
ment ;  at  about  k_  inch  below  each  i.s  the  joint.  Finally,  (3)  the  lower 
boiiler  of  the  patella  is  at  the  level  of  the  articnlation. 

OrKltATlllNM. 

Fig.  ■A.—nUaitkulalioii  of  llie  hitf—ltai'  o/,a-alioii. 
a,  b,  c.  Form  of  the  anterior  incision. 

Fig.  4.-^Siime  o/i^rflftVni.— Articulation  opened,  the  knife  cuts  tbo 
Bffwterior  flap  ;  a,  b,  c,  form  of  the  flap. 

Fig.  f). — DUarltcalalion  of  I  he  knee — cirealar  melhtnl. 
e.  Section  of  the  sldn  ;  d,  e,  sleeve  of  akin  raised  ;   the  knife 
mien  the  articotation  anteriorly. 

Fig.  G. — Diiurlirulaliun  of  the  fatee — oval  melfiml, 
a,  b,  r.  Oblique  section  of  the  akin  ;  d,  e,  the  skin  raised  ;  the  knife 
mt«rs  the  joint  from  before  backwards. 

STEPS  OF  THE  OPERATIONS. 

1.  Diiarliculalioii  of  the  hiee^tap  opteation. 

(I)  The  leg  beii^  extended,  make  a  semilunar  incision  in  front  nf 
Ifae  knee,  and  below  the  patella,  extending  from  one  condyle  of  the 
femur  to  the  other. 

(i)  Flex  the  knee,  and  make  a  .second  incision  in  the  lino  of  the 
firat,  freely  openii^  the  joint. 

(3)  Divide  the  lateral  and  the  crucial  ligaments. 

(4)  Carry  the  blad«  of  the  knife  behind  the  tibia  and  the  flbnla,  and 
eat  A  flap  at  the  expense  of  the  muscles  of  the  calf,  of  sufficient  length 

wound— abont  four  inches. 

"2.   Ctrcalar  mrlhod. 
(1)   Make  a  circular  incision  through   the  skin  and   cellular  titiFue 
ind  the  leg.  three  or  four  fingers'-bresdth  below  the  patella. 

Dissect  up  liie  skin  and  cellular  tissue  as  high  as  the  condyles  of 
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(3)  The  sleeve  of  sldn  being  held  ap  by  an  awiUtant,  flex  tiie  knee, 
and  c&rry  the  blade  of  the  knife  tbroti|{h  the  ligamentnm  patellee,  to 
open  the  joint  ;  then  cut  through  all  the  Ugaments  ;  and  finally,  with 
one  incision,  seTer  the  nerves,  vessels,  and  mnHclea  of  the  popliteal 
B]i»;e  at  the  level  of  the  articalution. 

3.  Ooal  method  (Fig.  6). 

(1)  Trace  It  line  in  ink,  starting  from  the  crent  of  the  tibia,  three 
fingers' -bnadth  below  the  ligaincntum  patelltB,  and  carrying  il  obliquely 
backwardB  and  upwards  towards  the  popliteal  space  to  a  point  two 
fingers'- breadth  below  a  line  exactly  corresponding  to  the  lignmentam 
patelbc. 

('i)  Continne  the  line  behind  the  I^  aud  on  the  other  side  in  a 
similar  manner,  to  the  starting-point  on  tbe  cro«t  of  the  tibia. 

(It)  Let  the  knife  follow  this  line,  dividing  the  skin  and  cellular 
tissue  only. 

(4)  Dissect  the  skin  and  cellular  tissue  as  high  as  the  condyles  of 
the  femur. 

(.'i)  Disarticniate  the  joint,  as  in  the  circular  operation. 


PLATE  XXVir. 
DISARTICULATION  OF  THE  THIGH. 

As  ATOMY. 
Fig.  1. — a,  Internal  iliac  fossa  :  n',  femoral  artery  :  h,  femnr;  c,  head 
of  femur  covered  by  the  capsular  ligament ;  rf,  anterior  superior  iliac 
tpine  ;  r,  anterior  inferior  iliac  spine  ;  f,  spine  of  the  pnbes  ;  g,  tuber- 
osity of  the  ischium  ;  h,  lesser  trochiintcr.  The  iliorfemoral  articula- 
tion is  formed  by  the  acetabulum  and  the  head  of  the  femur ;  the  head 
of  the  femur  is  not  completely  received  into  the  cotyloid  cavity,  but  is 
maintained  there  by  a  large  and  resisting  capsular  Hgament,  and  by  the 
round  ligament,  a  fibrous  cord  which  attaches  the  head  of  the  femur 
to  the  depth  of  the  cavity.  The  capsular  ligament  is  attached  to  the 
anterior  inferior  iliac  spine  and  to  the  circumference  of  the  cotyloid 
cavity.  It  must  he  incised  very  near  its  cotyloid  attachmeiita,  cutting 
around  the  prominence  of  the  acetabulum  in  order  to  easily  disengage 
the  bead  of  the  femur.  The  planeof  the  circumference  of  the  cotyloid 
brim  looks  obliquely  forwards  and  downwards,  whence  it  results  that 
the  head  of  the  femur  is  more  covered  behind  than  in  front,  a  point 
which  it  is  well  to  know  in  order  not  to  be  misled  by  the  cotyloid 
prominence  when  attacking  the  joint  from  behind.  In  order  to  re- 
c<^nise  the  articulation,  tre  must  be  guided  by  the  following  anatomical 
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1.  Tiie  amerior  inferior  iJiac  spine  is  J  inch  above  the  cireamference 
uf  the  cotjrJaid  cavjtj ;  tbonnteriorBnperiurtliucepiueisnesrly2  iuchea 
kbove  the  same  cavity,  uid  \  inch  external  to  it. 

2.  When  the  pstient  i»  ebuidiog,  an  oblique  line  passing  from  the 
anterior  saperior  iliac  spine  to  the  tuberositj  of  the  ischium  treverees 
the  cotyloid  cavity  at  the  junction  of  its  posterior  third  with  it8 
anterior  two' thirds. 

3.  The  nuterior  rim  of  the  cotyloid  csTity  is  1)  inches  external  to 
ibe  spine  of  the  pnbes. 

4.  The  axis  of  the  horieontAl  ramus  of  the  pubee  prolonged  by  an 
imaginary  line  woal<)  traverse  the  cotyloid  cavityat  the  junction  of  its 
upper  a-ith  its  middle  third. 

."i.  The  soperior  liorder  of  the  great  trochanter  is  on  a  level  with  the 
upper  third  of  the  ilio-femoral  articoliitioii. 

ThiH  articulation,  superficiul  in  front,  where  it  b  only  covered  by 
the  psoas  and  iliacns  and  the  veasuls,  is  protected  internally  and  behind 
by  a  considerable  mass  of  mnscles ;  eitemiUly  the  muscular  mass  is 
les  abundant. 

The  frmoral  artery  (A')  passes  in  front  of  the  joint,  on  a  level  with 
the  junction  of  the  middle  third  with  the  internal  third  of  the  head 
of  the  f ennr  :  lower  down  it  approaches  the  shaft  of  the  femur,  and 
behind  it  becomes  the  popliteal  artery. 

Ol'E  RAT  loss. 
Vig.  2.  —  Duartietilatiaii   of  the    thigh— jitip   iipn-ation.  —  Th&   knife 
from  without  inwards  cuts  the  anterior  flap,  a,  b,  c. 
i. — Same  operation.— The   flap  is  raised   by  the   hands  of  an 
who  corapresMti  the  vessuls  in  his  grasp  ;  tlie  bead  of  the 
6,  is  luxated,  and  the  knife  passed  behind  it  to  out  the  posterior 
section  of  tbo  femoral  vessels. 
Fig.  4. —  H'oaail  retultiug  from  the  prccer/ing  itjirriUiuH. — u,  ft,  e,  The 
Ulterior  flap  mised  ;  n,  i/,  c,  posterior  flap;  «,  cotyloid  cavity  ;/,/,  section 
of  femoi»l  vessels. 

Fig.  5.— .'y(jnto;ifr<»/ioii,(ri(A/a/^ra//ay«.— The  knife,  a,  is  transfixed 
in  such  a  manner  as  to  cut  successively  two  flaps,  the  one  internal^ 
*t  ""t/;  tlie  other  external,  b,  r,  (/. 

Fig.  fi.—Saiat  opn-alioH. — The  internal  and  external  flops  being  cut, 
the  head  of  the  femur  is  disariiculatod. 

AKIIKST  111-  H-EMfiBKIlU/E. 

J'"  arrest  the  flow  of  blood  in  this  serious  operation  an  elastic  cord 
ni.ix-  Iw  placed  in  figuro-of-H  form  around  the  bi)i  and  pelvis,  and 
prcvtinted  from  slipping— an  accident  very  likely  to  occur  during  the 
operation — by  means  of  tapes  drawn  upwards  by  assistantti. 

Another  means  of  arresting  hsmorrhage  is  the  employment  of 
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'IHry'B  Lever,'  inserted  into  the  rectum  nbout  8  or  9  inchea  to 
compress  either  the  right  or  left  common  iltnc  artery  as  the  case  may 
be.  In  the  skin-flap  operation  the  iirtory  muy  be  easily  ligatured 
before  cutting  through  the  deeper  Ubsuc«. 

STEPS  OF  THE  OPERATIONS. 

1.  Singh  flap  ojttrtitiim. 

The  patient  is  arranged  with  the  buttouks  projectiTig  beyond  the 
table.  If  the  loft  limb  is  to  be  operated  upon,  Ibe  knife  is  plunged  in 
at  a  spot  midwiij-  between  the  anterior  superior  spine  of  the  ilium  and 
the  great  trochanter,  and  carried  deeply,  pwallel  with  the  fold  of  the 
groin,  graxing  the  neck  of  the  femur,  and  transfixing  the  capsular 
ligament  as  it  posses,  to  be  bronght  out  at  a  point  t  inch  bolow  ftud  is 
front  of  the  ascending  ramo!)  of  the  ischium.  Then  the  blade  of  the 
knife  is  carried  down  the  limb  parallol  with  the  femnr,  to  cut  an 
anterior  semilunar  flap  Ti  inches  in  length.  An  asststtint,  who  has  his 
thumb  compressing  the  femoral  artery  on  the  pubes,  thrusts  hja  fingers 
into  the  wound  as  the  knife  proceeds,  and  raises  the  flap  as  «0on  as  it 
is  cut,  now  grasping  the  femoral  vessels  in  its  thickness.  A  second 
assistant,  who  holds  the  leg  with  bis  right  hand,  and  the  lower  part  of 
the  thigh  with  his  left,  now  abducts  the  thigh,  rotates  it  outwards,  *nd 
forcibly  extends  the  hip  joint,  so  aa  to  make  the  head  of  the  femur 
prominent  within  the  capsule.  The  surgeon  next  rapidly  cuts  through 
the  capsule,  and  the  head  protrudes,  expoiting  the  ligamentum  teres, 
which  is  at  once  cut,  together  with  posterior  fibres  of  the  capsular 
ligament,  and  the  dinlocation  of  the  bone  oompleted.  The  second 
assistant  now  draws  upon  the  leg  so  as  to  increase  the  B])ace  between 
the  bead  of  the  femur  and  the  hunnoh  bone,  and  at  the  same  time 
adducts  and  rotates  the  limb  inwards,  to  bring  the  trochanter  major  to 
the  front.  In  this  position  the  surgeon  can  easily  divide  the  muscles 
connecting  the  trochanter  with  the  trunk,  and  he  now  carries  the  knife 
liackwardH  between  the  femur  and  the  haunch  bone,  and  divides  the 
soft  tissues  vertically,  without  making  a  posterior  flap. 

There  are  some  modifications  of  the  flap  operation  :  thus,  Larmy 
tied  the  femoral  artery  before  commencing  the  operation  ;  Asbmiad 
cut  the  anterior  flap  from  the  skin  downwards  into  the  deeper  tissues  ; 
Lenoir,  after  ranking  the  anterior  flap,  cut  the  stractnreii  behind  by  a 
circular  incision  before  proceeding  to  disarticulate  ;  Lalontte  anil 
Del|>ech  made  an  internal  instead  of  an  anterior  flap. 

2.  Double  laliral  Jtap  operation  (Figs,  .''i,  1). 

The  patient  lying  with  the  buttocks  projecting  beyond  the  bed,  the 

sargeon  proceeds  to  make  out  the  exact  position  of   the  anterior  and 

external   parts  of   the  joint  according  to  the  anatomical  data  above 


He  then  thrusts  in  the  knife  Lmmedist^l;^  to  the  o 
tile  articulation,  with  the  edge  of  the  blade  tomuds  the  great  trochanter, 
nuking  the  point  to  pierce  immedititely  below  the  tuberosity  of  the 
iKhiucu.  As  the  knife  jg  about  to  penetrate  the  posterior  snrface  of 
the  thigh,  an  isiistant  diswe  the  skin  ontwardii,  in  order  to  increase 
tbe  axe  of  the  outer  Qap.  By  a  sawing  moTcment  the  knife  is  now 
turned  irouttd  the  great  trochanter,  aod  then  along  the  onter  iiide  of 
the  femur  to  cut  an  external  flap  (a,  A,  c,  Fig.  li),  about  '2j  to  3  inches 

To  form  the  intemal  flap,  the  soft  parts  ore  drawn  inwards  by  an. 
Mmstant.  and  the  knife,  with  tbo  edge  directed  downwards,  is  thrust 
through  the  timb,  entering  in  front  immediately  benecith  the  head  of 
the  femur  on  the  inner  side  of  the  neck  of  the  bone,  and  passing  ont 
posteriorly  in  the  posterior  snperior  angle  of  the  former  incision :  caro 
is  to  be  taken  not  to  strike  the  point  of  the  knife  against  the  pelvis, 
knife  is  now  carried  downwards,  grazing  the  inner  surface  of  the 
,  and  avoiding  the  lesser  trochanter,  to  cnt  an  internal  flap 
^V-  *>}>  the  same  length  as  the  outer  flap.  The  flaps  are  to  be 
aside  by  an  assistant,  and  the  arteries  tied,  and  the  surgeon, 
ixing  the  femur  with  his  left  hand,  draws  the  edge  of  the  knife 
□  the  CApsolor  ligament,  over  the  head  of  the  bone,  and  opening 
joint,  completes  the  disarticniation. 

3.  Oval  oprratioii. 

The  patient  lying  upon  the  sound  side,  (1)  the  point  of  the  kuife  is 

thrust  in  )  inch  aliove  the  great  trochanter,  and  cuts  its  way  obliquely 

downwards  and  ontwsrds  to  a  point  a  little  l>e!ow  the  tuberosity  of  the 

isehinm.    (2)  TTie  knife,  again  replaced  in  the  upper  angle  of  the 

id,  iscut  obliquely  downwards  and  inwards  in  front  of  the  femar  to 

extent.     (A)  The  outer  muscles  are  divided  as  deeply  as 

lhl«,  after  which  the  articulation  is  attacked  on  its  outer  aspect, 

the  fcmnr  luxated  outwards.     The  joint  is  traversed  by  the  knife 

to  reach  the  inner  side  of  the  femur.     Now  an  assistant  compresses  the 

vesEels  in  the  anterior  flap,  whilst  the  sni^eon.  having  the  heel  of  the 

knife  in  the  extremity  of  the  second   incision,  and  the  point  in  the 

Lrtmity  of  the   first  incision  a  little  below  the  tuberosity  of  the 

lium,  and  the  blade  of  the  knife  internal  to  the  shaft  of  tbo  femur, 

downwards  an  anterior  flap. 

FaruKivr  Joirlan't  operalioii  is  based  on  these  priuciplofl  :  Eimcleate 

femur  where  it  Is  most  thinly  covered  ;  cut  across  the  soft  parts 

aud  low  down. 

Esmarcfa's  bandage  having  been  applied,  and  suitable  pressure  made 

the  external  iliac  artery,  the  steps  of  the  operation  are  as  follows  ; 

,)  Through  a  tree,  vertical  incision  over  the  trochanter  dislodge  the 

of  the  femur.     As  the  operation  is  mostly  for  late  hip  disease 
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this  step  ifl  naually  easy,  (i)  Next  cany  the  inciaiou  boldly  down  the 
oDter  side  of  the  thigh  nearly  to  the  knee,  then  enucleate  the  abaft 
of  the  femur  by  n  few  lonjptudinal  strokes  of  the  knife.  (3)  Bestore 
the  bone  to  its  bed  for  a  few  roomentB  until  the  thigh  in  cut  across  low 
down  by  circnlar  sweeps,  first  through  the  skin  and  then  the  mnsclea. 
(4)  The  femur  and  limh  being  now  detached,  attend  to  the  veseels 
which  have  been  divided  last  of  all. 

Thin  operation  is  very  suitable  for  the  snb-periosteal  method,  but  it 
must  be  remembered  in  the  eihanstion  stage  of  hip  disea><e  that 
perioetea]  hemorrhage  is  free  and  not  easily  checked. 

SVtuJlfiji  ojieralioii. 

In  this  operation  alJ  muscle  is  removed  flush  with  the  joint.  The 
operation  is  most  applicable  in  cases  of  tumour  of  the  bone,  though  it 
may  be  performed  in  any  case  requiring  removal  of  the  joint.  The 
chief  objection  to  it  is  the  fact  that  the  deeji  irregalaritie«  have  to  fiil 
up  entirely  with  granulations,  and  thus  are  formed  long  siniuies  which 
do  not  heal  over  a  very  lengthened  period,  perhaps  years. 

The  skin  being  very  contractile,  long  flaps  are  required. 

(1)  An  anterior  flap  is  raised  by  an  incision  extending  from  above 
the  trochanter  down  the  outer  side  and  front  of  the  thigh  for  a 
dixtance  of  G  to  8  inches  in  the  adult,  and  then  upwards  on  the  inner 
side  of  the  thigh  to  within  an  inch  of  the  body  of  the  pubis.  This 
flap,  including  all  tissue  down  to  the  a]>oneurogis,  is  to  be  dinect«d  up, 
the  handle  of  the  scalpel  being  of  good  service,  and  the  saphenous  or 
other  lai^  vein  may  be  tied. 

(2)  A  postorior  flap  of  like  sise  and  in  like  manner  is  to  be  cut, 
meeting  the  incision  of  the  anterior  flap. 

(3)  The  common  femoral  artery,  which  is  now  visible  through  Ihc 
fascia,  may  be  easily  tied,  and  wheu  the  final  cnt  is  made  care  must  be 
taken  to  cut  the  vessel  below  the  hgatnre. 

(4)  The  Esmarch  cord  is  now  to  be  applied,  and  so  fixed  and  drawn 
upwards  by  assistants  that  it  cannot  etip  downwards  over  the  buttock, 
or  else  the  common  iliac  artery  is  to  be  compressed. 

(.^)  The  thigh  is  to  be  eitended,  and  the  joint  becomes  plainly 
visible ;  this  is  to  be  entered  with  the  fnll  bladf  of  the  knife,  and  then 
the  assistant  strongly  abducts  the  thigh  whilst  the  knife  yxisseE  rapidly 
round  the  inner  aide  of  the, joint;  and,  gLding  through  the  joint, 
severs  now  the  mass  on  the  outer  side. 
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AMFCTATIOXS  IN  THE  CONTINUITT  OF  THB 

B0SE8. 

PLATE  XXVIIL 
AMPUTATIONS  OF  THE  FOOT  AXD  HAND. 

Opekatiox^ 

Fif.  1. — Amfmiatiom  of  a  |iAa/(auF.~-«,  A  tKpt  or  mail  haiwhft  to 
vetnct  the  soft  tunet ;  &,  poddoB  of  the  left  faend  of  Ike  opentar 
febsBf  Uie  eztremhj  of  the  fingery  whikt  the  njghft|  aiaed  vilh 
liitoB^e  bone  f oioepe.  c,  eeren  the  bone^ 

Fig.  ±—AmfittlatioR  t/tke  jSfik  midaetarpal  toML — o.  The  bone  atwii 
obiiqiiely  from  abore  dowmrudi,  and  from  within  ontwaidi^  the 
hand  bebig  pronated ;  6,  bandage  protecting  the  aoft  paita  from  the 


Fig.  3. — Ampmtaikm  pf  fcmr  huter  mtfiatarfol  lomet^eirtml^r  mtAod. 
a,  T^Mt  passed  between  the  bones  in  oider  to  dimw  back  the  soft 
parti  whilst  the  bones  are  sawn  throogh. 

Fig.  4. — Amputatkm  of  Ike  aaeiaiarml  hotm—plsmtarjlap  lysrotfea. — 
Tapes  are  pafsed  between  the  bones  as  in  amputation  of  the  meta- 
carpal bones. 

Fig.  5. — Same  operation  cowjMeti^tkf  b,  r,  Form  of  the  plantar 
flap. 

STEPS    OF    THE    OPERATIONS. 

1.  Amputation  o/ phalanffes  (Fig.  1). 

The  circular  method  is  generally  employed.  After  cutting  through 
the  skin  by  a  circular  incision,  it  is  to  be  dissected  upwanls  ^  inch ;  the 
tissues  surrounding  the  bone  are  then  divided,  particularly  the  tendinous 
sheaths  on  the  palmar  surface ;  after  which  the  bone  may  be  cut  through 
with  a  watchmaker's  siiw  or  with  the  bone  forceps.  The  skin  is  to  be 
drawn  down  over  the  osseous  extremity,  and  the  sutures  applied  to 
form  a  transverse  cicatrix,  a  position  the  least  exposed  to  injur}'  in 
flexion  of  the  fingers. 

2.  Amputation  of  the  mftacarjtal  Jpone^  and  of  the  finger  trhich  it  tuinwrtt. 

It  is  convenient  in  this  case  to  employ  the  oval  operation,  absolutely 
the  same  as  in  disarticulation  ;  only  when  the  bone  is  uncovered,  a 
piece  of  wood  or  cardl»oard  should  be  passed  behind  it  to  keep  off  the 
tissues,  and  protect  them  from  the  saw.  The  saw  emjUoyed  is  one  of 
small  size,  termed  the  metacarpal  saw.    The  bone  forceps  are  as  service 


able  as  the  saw.    The  fifth  metacarpal  bone  should  be  cut  obliqaely 
from  within  outwards,  and  the  second   obliquely  from  without  in 

It  ia  difficult  to  use  the  saw  in  dividing  the  third  or  fourth  motit- 
cnrpol  bone ;  bono  forceps  are  therefore  aubatituted.  Erperience  shows 
that  whether  the  forceps  or  the  saw  is  used  is  a  tsatter  of  no  import  so 
la  cicatrizution. 


3,  Ampiilallan  of  tliefoar  iiielavarjia!  bones  (Fig.  3), 

A  flap  is  made  in  the  palm,  and  the  operation  performed  is  precisely 
the  same  as  for  disarticulation  of  the  fonr  fingers  (see  Plate  XX.,  Fig. 
2)  ;  then  with  a  narrow  flnger-knife  the  bones  should  be  freed  of  their 
muscles  and  periosteum  ;  after  which  a  five-he-aded  bandage  may  be 
armiiged  in  the  interosseous  spaces  to  protect  the  tissues  from  the 


4.  .liiiimluli'on  of  <(  ringle  mtlalarKal  bone,   and  of  the  lot  irliicli   it 
»U2:iporle. 

The  operation  is  the  same  as  for  disarticnlntion  of  a  metatarsal 
bone  :  only,  instead  of  dissecting  the  bone  as  high  as  its  articulation, 
it  is  denuded  only  as  far  as  the  point  where  it  is  intended  to  resect  it. 
The  oval  operatiou  is  the  most  convenient  and  generally  adopted.  The 
first  and  fifth  metatarsal  bones  are  1^  be  bevelled  in  such  manner  that 
the  point  of  the  bevel  lies  on  the  side  of  the  Doighbouring  metatarsal 
bone,  and  cannot,  consequently,  wound  the  integuments. 

6.  Amputation  ofull  the  melaluriml  lionts  (Figa.  4,  b). 

The  plantar  Sap  is  to  be  first  cut.  For  this  purpose  the  knife  may 
be  passed  through  the  sole  of  the  foot  at  the  point  at  which  it  is 
intended  to  sever  the  bones,  and  drawn  forwards  to  cut  a  flap  2  incheE 
in  length  ;  then  the  two  extremities  of  the  base  of  the  flap  are  to  be 
united  by  a  Bomilunar  incision  across  the  dorsum  of  the  foot,  dividing 
the  skin  and  extensor  tendons  about  1  inch  below  the  line  at  which 
the  boues  are  to  be  cut.  The  flap  is  to  be  raised,  the  skin  on  the 
dorsum  of  the  foot  retracted,  and  the  bones  denuded,  and  then  nith  a 
saw  all  the  bones  divided  simultaneously  from  the  dorsal  surface 
towards  the  sole  of  the  foot. 


PLATE  XXIX. 
AMPUTATION  OF  THE  FOREABM  AND  OF  THE  ASM. 

Opebationh. 
Fig.  l.—Ampul'ilwH  of  (he  right  forearm — circahir  melhoil.—a,  Hand 
it  aa  osaistaat  supporting  the  forearm.     The  operator  staQding  outside 
the  limb,  incisiiig  the  muscles. 

f  ip.  2.— Same  operation — third  step.  A  three-headed  bandage,  a, 
pMsed  between  the  bones,  serves  to  retract  the  soft  parts,  aud  to  protect 
tbem  agaitut  the  action  of  the  saw. 

Fig.  3. — Amjiulation  of  the  left  arm— circular  melhod.— a,  Hand  of  an 
aaristant  luising  the  soft  parte  whilst  the  operator  divides  the  deep 
\  moscles. 

Fiij.  4.— Appearance  of  the  stump ;  the  operation  completed,    a, 
I  Tessela  ;  b,  bomernfl. 

'ig.  !•. — Doiibh-jiap  operation;  i^ieratioit  cami'/tfe'/.— a,IiiterDalflap; 
1^  external  flap. 


STEPS  OF  THE  OPERATIONS. 

1.  Ampalalion  of  the  forearm — earcular  melhoil. 
The  forearm  being  held  by  assistants  mid waj  between  pronation  and 
■npinatioD,  the  operator  shonld  stand  internal  to  the  limb  if  operating 
a  the  left  arm,  external  if  the  right,  and  proceed  as  follows  : 
Firtt  step. — ?blake  a  oircular  incision  throngh   the  skin  and  cojlular 
far  as  the  aponenrosis.     Dissect  the  ikin  npn'anls  in  the  form 
ssleore.     If  the  limb  is  voluminous  and  conical,  it  will  be  necessarj- 
e  divide  the  skin  laterally  in  order  to  be  able  to  rai«e  it. 

Btrrmd  ^/<p. — Divide  the  muscles  in  a  circular  manner,  following  the 
OntlJuo  of  the  sleeve  of  skin.  In  this  inciuon  the  deep  muscles  escape 
the  knife  ;  it  is  therefore  necessary  to  divide  them  by  pas&ing  the  knife 
tbnngh  the  interosseous  Sfiace,  first  on  the  extensor,  and  then  on  the 
flexor  aspect,  dividing  all  the  tisstics  aronnd  each  bone  (nee  Amputation 
of  the  Limb.  Plate  XXX.,  Fig.  2  and  2  bi<). 

Third  titp, — Introduce  a  three-headed  bandage  into  the  interosaeons 
•pace,  wherewith  to  raise  the  soft  tisdoes,  then  apply  the  saw  to  both 
bouea  at  the  point  where  they  cense  to  be  denuded,  and  draw  it  once  or 
twice  from  heel  to  point,  guided  by  the  nail  of  the  left  thumb,  until  its 
IMth  become  engaged.  Now  with  the  «aw  cut  through  both  bones.  It 
will  be  found  that  theaection  of  the  radius  will  be  complet«ilfirat.  When 
tli«  MClion  of  the  ulna  is  nearly  completed,  the  action  of  the  saw  should 
be  directed  with  care,  and  the  assistant  who  holds  that  part  of  the  limb 


to  be  removed  should  nroid  all  preBaore  on  the  bonea,  otherwise  i 
end  of  the  bone  will  be  aplictered  instead  of  being  cnt  clean,  an  accident 
vuTj  liable  to  result  in  oecroais  of  the  stump. 

Fourth  altji. — Ligature  the  arteries,  which  are  the  radial  and  ulnar. 
anterior  and  posterior  iiiterogscona ;  then,  the  skin  being  turned 
down,  adapt  it  with  sutures  in  such  manner  as  to  obtain  a  transverse 
cicatrix. 

2.  Duubltfiap  ojirralioH. 

The  arm  ia  to  be  supported  by  an  aHsistant  iilmost  at  right  angles  to 
the  body,  the  operator  standing  outside  the  right  arm  or  inside  the 
left 

The  aalerior  flap  is  to  be  first  cut  by  tronsludon. 

(1 )  The  assistant  holding  the  limb  forcibly  Bupinat^d,  feel  the  limits 
of  both  Iwnes  with  the  thumb  and  index-finger  of  the  left  hiind  ;  then 
(2)  transfix  the  limb  immediately  in  front  of  both  bones,  and  cut  a 
semilunar  flap,  including  the  musclefi,  al>out  2j  to  3  inches  in  length. 

The  assistant  now  forcibly  pronates  the  limb  whilst  the  posterior  flap 

(3)  Do  not  transfix  to  make  this  flap,  but  with  the  full  blade  cut  n 
semilunar  flap  '2  inches  in  length  downwards  from  the  surface  to  the 
apODeurosis,  commencing  from  the  one  angle  at  the  base  of  the  anterior 
Bip,  and  carrying  the  inciaion  round  to  the  other  angle.  (4)  Dissect 
the  skin  and  cellular  tissnes  as  high  as  the  base  of  the  anterior  flap. 
(o)  Let  the  ossistaut  raise  both  flaps  ;  then  by  a  circular  incision,  and 
by  piercing  the  interosseous  membrane,  denude  the  bones.  (G)  Cat 
through  the  bonea  with  the  saw,  as  explained  in  the  preceding  o; 

Amjiuiation  of  the  arm — cireular  mflkoJ  (Figs.  3,  4). 

The  arm  being  held  by  an  assistant  at  right  angles  to  tUo  patient, 
the  Eorgeon  is  to  stand  external  to  the  limb,  and  proceeds  as 
follows : 

First  alep. — Tnciso  in  a  circular  manner  the  skin  and  cellular  tissue 
as  far  as  the  npiincurosis  ;  the  skin  which  is  loosely  connected  may  he 
easily  retracted. 

Second  (Ifl^.— With  a  second  circular  incision  at  the  level  of  the 
retracted  skin,  out  through  the  mnsclos  as  far  as  the  bone.  The 
assistant  now  retracts  the  akin,  and  also  the  mass  of  muscles. 

TAinfjirr^.— Another  circular  incision  through  the  highest  port  of 
the  deep  muscular  fibres  deuudes  the  bono,  and  cuts  through  the 
periosteum. 

Fourth  «fe/i,— The  soft  parts  may  now  Iw  drawn  up  by  a  two-hoaded 
bandage,  and  the  humerus  is  to  be  sawn  through, 

Tbc  arteries  to  be  ligatured  are  the  brachial  and  perhaps  oi 
pTofuudas. 


G)  Cfnt 
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Ihuhlf-Jlap  n/ieiaHiiu. 

le  arm  being  held  in  theBame  position  Viytbuami'lJint,  tbenperator 

R  the  urni  immediately  in  front  of  the  hnmeras,  nud  cnts  a 

T  flap  'i  inches  long.     Then,  with  the  nrm  forcibly  rotnted 

~uiwards,  he  cuLs  n  posterior  semilanar  flap,  nitber  less  in  length,  either 

liy  tnmsfiuon  or  fmm  the  garfaoe  downwards.     The  latter  is  to  bo 

preferred,  as  it  is  not  always  poBsible  in  transfixion  to  (.-airy  the  kuife 

rangh  the  anglea  of  the  first  cat,     A  tircnliir  cut  to  denude  the  bone 

^oii  with  the  saw  completes  the  operatinii. 


Uo>jiut(i/in»  liif  It  inaga 
is  operation  ( 


11(7  ji/mi  (  ifelniii/ulw  jiuji.     (TeuW/i  n/iri-iilina.'i 

»  of  the  formntioii  of  two  flaps,  which  involve 

I   down    to   the   bone,   the   anterior   licing   four   times 

C  length  of  the  posterior :  and  great  Htrexs  Is  laid  by  the  originatoron 

t  necesaity  of  nfoiding  nny  large  liloodreHRel  or  nerve  in  the  formn* 

B  of  the  anterior  flap,  which  it  will  be  seen  forms  tbe  main  cushion 

neatb  the  cut  units  of  the  bones. 

llEach  llap  is  quadrangular,  and  corresponds  to  one-balf  the  oircnm- 

e  of  tbe  limb.     Two  lateral  inuisions,  one  on  eiich  *ido  the  limb, 

M  first  msde,  commencing  at  the  point  where  it  is  intended  to  dividv 

I  bone,  and   carrieil   downwards  to  a  distance  measured  precisely 

il  to  one-half   the  length  of  the  circnmfercnce  of  the  limb.     The 

le  two  vertical  hues  are  united  by  a  cross  cut 

ir  the  front  of  the  limb,  carried  through  all  the  tissaes  dowu  to  the 

The  anterior  flap  thus  marked  out  is  to  lie  dissected  up  from 

me  or  bonus  vs  high  as  tbu  point  where  the  lirab  is  to  lie  ampn- 

and  where  the  vertical  lines  commenceil. 

Wja  making  the  posterior  flap,  the  knife  is  curried    in   ime   sweep 

rntigh  the  skin  aod  tissuea  down  to  the  Ijone  at  a  point  meonured 

vertical   lines   one-fourth   their   length,    and   the   flap   18 

D  to  be  dissected  np  to  the  same  level  as  the  anterior  flap,  so  that 

m  posterior  flap  is  one-fonrth  the  length  of  the  anterior.    When  the 

s  approximated  by  dutnrea,  the  anterior  flap  wrapa  around  the 

B  of  tbe  bones,  and  the  junction  nf  the  flnjis  is   in  a,  dependent 

■ition  convenient  for  tbe  escape  of  pns. 

I  In  making  the  vortioal  incisions,  the  nuiin  iirterics  can  generally  be 

:  for  instance,  in  the  arm  or  thigh,  the  intcnial  incision  would 

d  immediately  in  front  of  the  line  of  the  braohial  €>r  femoral  artery, 

i  Iht  external  incision  would  lie  on  tlie  opposite  nde  of  the  limb, 

K-wayraunil,  meamired  from  the  intcmal. 

I  In  Uie  forairm  these  incisions  would  be  made  along  tlie  prominent 

IB  of  the  radius  and  ulna,  and  in  the  teg  along  the  jiosierior  lionlere 

■  the  tibia  and  fibula. 

k  It  will  be  reaiiily  seen  that  a  serious  diiadvantagu  in  this  operation 
ff  grent  length  of  the  anterior  flap,  and  cnrresiionding  amount  of 


^ 


idsDCy  of  thJM 


S2  A   TJSXT  BOOK  0^  OPERATIVE  SURUESY 

(lam^e  done  to  the  mtft  parts,  and  coneeqaently  the  tendeocy  o 
Hnp  to  slough. 

Integiimeiiliil _faji  njjffalioi'.—  Tiie  thumb  and  index  finger  of  the  left 
hand  being  placed  on  the  posterior  limits  of  the  two  bones,  a  semi- 
lunar  fiap.  ioTolving  only  the  skin  and  cellnlar  tissue,  2|  incheH  long, 
is  cnt  on  the  anterior  and  enter  part  of  the  \eg.  extending  from  the 
point  of  the  index-finger  i-ound  to  the  thumb.  The  flap  ia  reflected  to 
D  lerel  with  its  trtse.  A  posterior  fijip  of  the  same  length  is  now  to  be 
cut  in  the  same  miinner  and  reflected.  The  niu<M^tes  are  to  be  cut  a: 
the  boues  sevrred  with  the  atw  on  a  level  witli  the  line  of  reflection  O 
the  ekin  flapH. 

PLATK  XXX. 
AMPUTATION"  OF  THE  LEtJ. 

UlKRATtI)\s. 

Fig.  l.—Amj>,>l,>'M,.  ..I  l^^,'  ^tiii  ,.fflfdmi''—h-r.,h.-  uirihi«L-~, 
Cii'cnlnr  incision  thrtiugh  the  iiitegnments  ;  d,  sleeve  of  skin  i 
The  knife  commencing  to  incise  the  mueclea. 

Fig.  :!  and  t  hit. — Snvir  iijirmlina. — Section  of  the  deep  mu; 
purU  about  the  bone. 

Fig.  3, — Siime  /■irratii'n. — A  three-beaded  bandage  (n,  «)  f 
tireen   the  boneK,  tierres  to  retmct  the  soft  parts  and  protect  thai 
against  the  saw. 

Fig.  4. —  M'ouHil  remifliiiff  fnm  llif  /irrcrdiuij  iqirralMn. — The  hand  6 
an  aaaistant  (")  supports  the  sleeve  formed  hy  the  integument :  h,  b,  h, 
Tessels  of  the  leg. 

Fig.  5. — AiHjialtilioii  iif  Ihf  Ifij"!  Ilir  lincfF  /mrt — -I/.  Lrunir'n  o/ieraliaii. 
— Appearance  of  the  wound  after  the  o{)oration  ;  n,  h,  angulnr  flapt 
formed  by  the-  division  and  dissection  of  the  skin  forming  a 
uplit  in  front  ;  r,  tibin  ;  il,  fibuln. 

STF.PK  OF  THE  OPERATIONS. 

(1)  Aminilalion  a/ Ihr  !r;t  tin,  itr  Uirrt ^fiiigert'-hrnullli  lieliu}  thr.  Ivbtr 
I,/ Ihf  libm—i!rcalav  .••elhml  (Figs.  1,  2.  2  Id-,  .^). 
The  patient  lies  with  lnnh  legs  projecting  bej'ond  the  table,  and  t 
n.'tsiBtaot  holding  the  limb  to  be  amputated  in  a  horizontal  position 

Flrtl  iilrji. — The  assistant  retracts  the  skin  :  then,  by  a  circular  iiul> I 
I,  the  skiu  and  cellular  tissue  are  to  be  cnt  through.    The  indtdon 
should  lie  Dommeuced  at  the  crest,  and  completed  in  one  sweep.     The 

*  Tlie  term  '»eat  of  clecti'>li '  wa*  ajiplied  to  n  piiiat  twn   or  three  il 
b«lou  the  lam'-jiNnt,     It  nu  the  rule  tii  nnipiitftte  nt  thin  piiui 

f  thu  wurking  clAHe>i  who  wmild  Iw  cumpeUed  tr>  wear  the  wnnden  f 
the  object  being  ti>  avdid  tht^  long  sEunip  pnijectlni;  nt  right  iin^l» 
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bldn  IB  next  to  be  iljmected  npwHrdH  f(>r  nbont  two  incbns,  and  thi.-n 
turned  up  m  a  oloQve. 

Srcoiiil  slejr.— The  knife  is  to  be  carried  id  a  circalar  luaDiier  throii^'h 
tliH  tifiBnes  M  far  oh  the  ltone<i  on  a  Icvu!  with  the  Kkin  turned  np. 

T/iird  nlffr, — The  knife  io  carried  aroand  each  l:onc,  thjough  the 
interosaentiB  membmne  (see  Figs.  2  and  2  bit,  in  irhich  a  doublc-edgod 
knife  is  used),  and  the  three-headed  bandage  introduced. 

Fnarih  tiep. — The  miw  in  now  to  be  applied  to  the  tibia,  directed  liy 
the  loft  thumb,  and  drawn  from  heal  to  point  two  or  three  timea,  until 
itH  tevth  bwoine  engaged  :  the  seotion  of  the  two  bones  is  then  t^i  be 
coui|itet«d.  taking  care  that  the  fibula  shall  be  divided  before  the  tibia, 
otherwise  the  former  bone  will  be  ^lintered. 

Many  surgeons  «aw  off  the  projecting  crest  of  the  tibia  to  avoid  its 

incturing  the  integument. 
J   The  arteries  to  lie  lignturod  (Fig.  4)  are  the  anterior  and  posterior 
Kbial,  the  peroDeol,  and  sometimes  the  sural  arteries. 

,   Lenoir'a  operation  (Fig.  5)  differs  from   the  ordinary  circular 
in  that  he  proponed  a  vertical  incision  in  the  skia  along  the 

fHt  of  the  tibia,  before  taraiiig  it  back  a«  a  sleeve. 
[  Dnvhle-fiaii  o/B-rafioH.— The   posterior  flap  ia   to  be  made  firat  by 

misfixiou. 

'  Tbe  thumb  and  index-finger  of  the  left  bond  are  to  W  plaet^,  as  in 
the  preceiling  operation,  on  the  posterior  limits  of  the  two  boncR,  tlic- 
|);dm  of  the  hand  giiuipii^  the  limb  in  front.  Tbe  knife  is  now  made 
to  penetrate  the  tissues  immediately  in  front  of  the  thumb,  behind  the 

I  two  bnnea.  and.  gntxing  the  surface  of  the  bones,  it  should  come  oat  at 
Ute  poiiit  of  the  index-tingor.  Tbe  knife  is  then  carried  downwardH, 
io  cut  a  posterior  semilunar  flap  it  inchen  or  more  in  length,  accordinj; 
HI  the  siKC  of  the  limb,  and  to  the  part  of  tbu  limb  on  which  the  opera- 
pon  is  being  performed. 
'  Tb«  anterior  flap  is  to  Iw  cut  in  the  skin  only.  Tbe  bhde  of  the 
knife  is  to  be  applied  to  one  angle  of  the  wound  at  the  base  of  the 
posterior  Aap,  and  drawn  across  the  front  and  outer  part  of  the  limb, 
thivngh  the  skin  and  cellular  tissue  only,  to  cut  a  semilunar  flap 
■i^  inches  in  length.  The  integument  is  then  to  be  dissected  up  to  a 
level  with  the  base  of  the  first  fiap.  The  next  step  is  to  denude  the 
Sones,  by  cutting  around  them,  and  through  the  interosseous  membrane. 
>  bones  may  then  l>e  sawn  through,  and  the  crest  of  the  tibia  re- 
red  at  discretion.  If  this  operation  be  performed  in  tbe  upper 
d  of  the  leg,  a  superabundance  of  inusole  is  cut  in  the  posterior 
it  ia  necessary  to  slice  away  the  exuess  after  the  flap  ia  cut. 
W<a  thia  reason  it  is  usual  to  perform  either  the  circular  or  the  skin- 
p  operation  in  this  region. 

Long  and  ihart  reelmitfular  Jti/Hi — Tealr't  iiprriili'm   (see  deacnption 
>.81). 
.   Double-tkin  orluffffiim-Hl'il/op  (ft*  P-  »!)- 
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t  is  next  to  bo  ilisaoctHil  upwitrdn  for  about  two  inchn»,  nnd  tfaon 
med  ap  as  a  sleeve. 
f  Sffoiiil  f**!'. — The  Icuif  c  is  to  be  carried  in  a  circular  mnuner  through 
pa  tissue  iM  for  an  the  bones  an  n  Icvul  with  the  akin  turnod  np. 
I  Third  >ir}t. — The  knife  is  omriwl  nround  onoh  tone,  tbiough  the 
ru^sHons  membnine  (siw  Fikr.  i  nnd  '1  bin,  in  which  a  donbU'-ixlytxl 
'e  is  used),  and  thu  three- headed  bandnge  introduced. 
'ouiili  n((y.— Thu  «*w  ia  now  to  be  applied  to  the  tibia,  directed  by 
left  thumb,  and  drawn  from  heal  to  point  two  or  three  times,  until 
h  become  engaged  ;  the  section  of  the  two  bones  ia  then  to  lie 
mpleted,  taJdhg  cure  that  the  Sbula  shall  be  dividc<]  before  the  tibia, 

e  the  fonnor  Iniiiu  will  be  splintered. 
Many  surgeons  Mir  off  the  projocting  creel  of  the  tibia  to  avoid  its 
mcturing  the  inti^umoiit. 

c  artorie*  to  be  ligatured  (Fig.  4)  are  the  anterior  and  posterior 

i,  [ho  peroneal,  and  Mimelime*  the  tiural  arterios. 

,   Lenoir's  operation   (Fig,  u)  differs  from  the  ordinary  circular 

ntion  in  that  ho  proposed  a  vertictil  incision  in  the  nkin  along  the 

it  of  the  tibia,  iiefoiv  tnmiiu;  it  back  as  n  sluuvc. 

mblf-jtitp  D;ifiif/."oti,— The  posterior  flap  ia   to  bt;  made  fiint  by 

e  tbamb  and  iudcX'linger  of  the  left  hund  ure  to  !«  placed,  as  in 
B  preceding  operation,  on  the  posterior  limits  of  the  two  bonos,  the 
u  of  the  hand  yrasjiing  the  limb  in  front.  The  knife  is  now  nuule 
a  penetrate  the  tis.tncB  immediately  in  front  of  the  thumb,  behind  tht 
D  1)0De«.  and,  graxing  the  surfitce  of  the  bonc^i,  it  should  come  out  st 
»  point  nf  the  tndex-tiuger.  The  knife  Ir  then  carried  downwatds, 
t  R  posterior  semilunar  Itap  3  inchcR  or  more  in  length,  according 
>  nize  of  the  lirob,  and  to  the  purt  of  the  limb  on  which  the  opera- 
is  hang  performed. 

e  anterior  Hup  is  to  be  cut  in  the  skin  only.  The  bhide  of  the 
'  is  to  be  applivd  to  one  angle  of  the  wound  at  the  base  of  the 
r  (tap,  and  drawn  across  the  front  and  outer  part  of  the  litub, 
■gb  the  ikin  nnd  cellular  tissue  only,  to  cut  a  semilunar  flap 
n  tengtlL  The  int^ument  is  then  to  be  disseclod  up  to  a 
1  vrilh  the  baw  of  the  first  Hap.  The  next  stop  is  to  denude  the 
eti.  by  catling  around  them,  and  through  theinterosseonsmemhrane. 
W  may  then  be  siwii  through,  and  the  croat  of  the  tibia  re- 
t  discretion,  If  this  operation  be  performed  in  the  upper 
d  of  th«  leg,  0.  snpera  bun  dance  of  muscle  is  cut  in  the  posterior 
ia  necemtiry  to  slice  away  the  excess  after  the  flap  is  cut. 
r  this  reason  it  ik  usual  to  perform  either  the  circular  or  the  skin- 
p  operation  in  this  region. 
I  Long  anil  *hort  ffrtiiuffular  ffiijt — Ttntr't  opnntion  (see  description 
I.  HI). 

DaiAlt-tInn  or  liiltgi<ni'iii"l  jloj.  (ree  p.  81). 
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PLATK  XXXl. 
AMPUTATION  OF  THK  THIfiH. 


Ol'EllATlON-. 

Fig.  }.—firruloi-  mrlhoil—i.i-di'fiiy  }''•"•.  —The  hnnd  of  an. 
n.  compreaaee  the  femoral  artery  ;  li,  •;  'I,  circular  inciBions  of  the  ji 
tegnmeaUi. 

Fig.  2.—  Thr  -mil-  o/wch /ion.— The  muscles  hnving  been  cut  tbrc)U| 
n*  far  UB  the  bone,  u  split  baiiilage.  a.  a,  is  ap|)Iiu(I  in  order  to  n 
soft  partn  uiid  lo  protect  them  from  the  eavr. 

Fig.  ■!. — Tlie  name  ojifralioii  _iii"''lieil — '■(*/-)'■  nf  the  »ltiiiiii.--ii,  KecliM 
of  the  femar  ;  b,  orifices  of  the  femoral  vei>>>el«. 

Fig.  4.— TAc  Jtap  opfralioii-^M.  -S'rt?iV/o/"»  ,iiflliwl.—a.  The  fiiirt  i 
raised :  the  knife,  h.  plunged  in  ohliqnely,  cots  a  second  flap  i 


STEPS  OF  THE  OPERATIIIXS. 

•Fl.r  rln-iihr  ,»?(A«/-(.crf.«nr.'/ /./.rn  ( Figs.  1,  2.  3). 

The  palieiil  lying  dowu,  the  thigh,  Hiigbtly  ^exed  upou  the  |>el' 
and  uncovered  throughout,  should  l>e  kept  .'lulliciently  apul  by 
siatants.     The  fflu^eon  should  stand  an  the  inside  of  the  limb. 

Firtt  slf)i. — Make  a  circular  incision  in  ihe  nkin  as  low  u  possibb 
above  the  knee,  und  from  four  to  live  fingera'-ln-eadths  below  the  point 
where  the  bone  is  to  be  savm  through.  The  xkin  nliontd  be  rctrocteil 
by  the  aid  of  an  assistant  while  the  surgeon  <li^'idefl  the  cellular  tiRanv 
which  retains  it.  and  which  is  strongest  neur  the  popliteal 

Sfcond  »lrp.~1h^  knife,  following  the  edge  of  the  retracted  skil 
makes  a  circular  incision  through  the  superticial  muscles, 
llie  latter  have  been  retracted,  the  tuu^eon  ihcu  divides  in  a  circular 
manner  the  deep  muscles  as  far  as  the  boite ;  and  lastly,  after  applying 
the  split  bandage,  for  the  protection  of  tilt  Mif  t  jiiirtK,  the  bone  is  nlwh 
tbroagh  in  the  ordinary  way  (Fig.  'i). 

Thin)  »lrp. — The  arteries  to  bo  secured  art'  tile  frnwral,  situal 
internally  beneath  the  sartorins ;  the  aupfrjlri.il  and  ilfrji  muncutai 
the  iierfwaliug  arteries.     The  lips  of   thu  wonnd  should  be  b 
together  in  such  a  manner  as  to  lt<ave  an  oblique  cicatrix. 

Dnulile-flof  oprrttlion.— The  posterior  fla|i  may  lienjndo  by  tranaf 
The  point  of  the  knife  may  be  entered  on  ^'ilber  side,  carried  hei 
the  bone  and  slightly  raised,  to  bo  brought  out  aliout  the  centnd 
of  the  opposite  side.     Tf  possihlo,  it  is  well  lo  het^p  the  main  vastwl' 
the  posterior  flap,  as  lens  important  bnmtht't.  would  be  sever«d  b] 
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The  knife  \a  now  cairiod  oliliqnoly  dowiiwanlB  to  the  snrfact. 
*-  the  p<Mit«rior  flap.  The  anterior  flnp  in  not  niadu  by  trsnefixioii. 
I  knife  i»  carried  from  oiio  siiglc  of  the  Imsu  of  thf  posterior  flajf 
a  th<^  unterior  mirfocu  of  thu  thigb  to  the  opposite  angle,  form- 
a  flap  in  the  skin  and  cellular  tisaoc  aboat  the  aizs  anil  shape  of,  or 
■fatly  shorter  than,  the  posterior  flap,  which  hau  been  already  cut. 
t  the  discretion  of  the  ojicnitor  tbc  integnmcnt  and  cellnlar  tisHtie 
y  t>e  now  dissected  up  to  the  level  of  tbc  base  of  the  poKterior  Hap, 
e  knife  may  be  carried  more  deeply  in  order  to  raise  the  musclcB 
n  the  fiap.  Next,  Ixith  flapg  are  raiced  by  the  nK^ifitant,  the  knife 
^  in  »  circniar  manner  around  the  bone,  and  thi?  m,w  ap]ilied. 
M  arteries  that  maj-  reituire  a  ligature  are  the  femoml,  perhaps  the 
p  femoral,  accordinjc  lo  position  of  tlic  amputation,  perforating  and 
■Gular  branches. 

'^Irral  Jlnpt. — Vormale  nmpntAted  the  thigb  by  two  lateral  flaps, 
I  the  object  of  giving  a  more  free  exit  to  the  discharges.     Both 
e  formed  by  tmnsfixion,  the  knife  being  entered  id  front  of  the 
ir  nt  a  central  point,  passed  around  the  bone,  and  brongbt  oot  at 
ei(ionding  point  oa  the  opimcite  fide.     The  flaps  are  then  «ut  of 
ml  Itmgtb,  the  outer  one  being  the  first  mado,  Ijecause  not  cow- 
ing any  veBsel  of  impoi'tance, 

'«  lon^  mill  gliurl  reiliiii'jiilnr  Jtu/i  (see  p.  Ml). 
hiijU  eLinJiuj'H  have  been  doscribed  by  Cardenand  S[kiiico,     Iu  this 
a  long  flap  is  cut  in  the  skin  and  cellular  lisBue  only  on  the 
it  of  the  thigh  ;  thirl  Hap  being  turned  liack,  the  knife  is  curried,  nt 
«  base  of  the  Hap,  in  a  cireular  mnnnor,  through  all  the  soft  tissues 
iUT>und  the  bone,  including  the  skin  on  the  back  of  the  thigh. 

Beuon  and  practice  teach  an  to  avoid  single  skin  flajia,  owing  to 
their  tendency  to  sliingh  ;  but  occasions  occur  :n  which  disease  or 
injury  leave  the  surgeon  little  choice  in  the  matter.  Mr.  Garden 
Iiropos««  the  operation  for  amputation  immudiutely  abnro  the  con- 

a-eoiui-glniil  iiiupuiiiihii  (Oritti). — This  oporation  consists  of  an 

r  skin  flap,ciuTicd  a  little  below  the  patella,  and  made  to  include 

o  that  when  the  flap  is  applied,  after  the  condyles  are  sawn 

e  poalerior  surface  of  the  patella,  first  denuded  of  its  cartilMfe. 

■  contact  with  thu  cut  end  of  the  shaft  of  the  femur,     A  posterior 

^  ia  &lso  formed,  tbc  lower  extremity  of  which  reachne  only  to  a 

'  with  the  head  of  the  fibula, 


Fig,  \.-I{-^f,-li,m  .•/ Ihe  vrU  johil—M.  VV/y.-«»'-  phm.-iiji,  c.  •>. 
The  quad]  iktciiU  flap  of  skin  cut  from  the  [toatcrior  surfitco  of  Ihe 
nidio-carpnl  articulation. 

Fig.  -L^Rrtrrlioii  nf  Ihe  inferior  exlTrmilu  <if  Ihe  ulna.— a,  Triatigolar 
flap  of  Hkiii  niised  up  ;  b,  inferior  extremity  of  the  oloa  ;  c,  spatuln 
passed  under  the  bone  to  protect  the  soft  parts  from  the  action  of  tho 
WW,  rf. 

Fig.  S.-Ileleclion  of  the  elbuu-  juinl-H.  i[meau\  ,Ja.:—a,  Hand  nf 
the  oHsislant  raising  the  qaadrilateral  flap  which  baa  iieon  disseoteil 
from  below  npwards,  iit  order  to  expose  the  joint  from  its  posterior 
riB]iect :  b,  spntnla  inserted  beneath  the  inferior  exti'emjty  of  (hu 
humeros  while  the  bone  is  excised  by  the  .snw,  r. 

falioii  fiiiiiheU  .—a,  h,  <;  il.  The  qnadrilnteml 
flap  in  place,  and  reunited  by  meona  of  the  twisted  Butnre. 

Fig.  5. — Ej-tirpaliun  nf  the  radlun. — a,  fr,  Long  inci«ioD  made  on  the 
external  surface  of  the  forearm,  in  order  to  reach  the  radius ;  f,  left 
liand  of  the  sni^eon  nuaiug  tJie  inferior  extremity  of  the  radinii,  whilst, 
with  the  bistonry,  i/,  held  in  his  right  hand,  he  dituirticDlates  the  bonv  ; 
•■,  radial  artery,  accompanied  by  the  radial  nerve. 

STEPS  OF  THE  OPERATIONS. 
1.  Rt*rcliim  of  the  melaearjio-phnliiniinil  iirtictilalion. 

Either  the  head  of  the  metaoLrpal  Imne  in  removed,  or  the  end  of 
the  phalanx,  or  both,  according  to  circumstances. 

In  tb«  middle  of  the  dorsal  surface  of  tho  motncarjia]  bone  nil 
oblique  incision  is  made,  commencing  about  ■{  inch  from  the  point 
where  the  bone  is  to  be  removed,  and  twraiiiating  close  to 

e  of  the  finger.  A  second  Incision  resembling  the  first  is  then 
made,  which,  running  in  the  direction  of  the  other  comnuasuiv,  will 
thus  form  a  V-shaped  Hap,  with  its  base  )>elow.  Having  diiiaect«d  and 
turned  l>ack  this  flap,  the  extensor  tendon  is  to  be  drawn  aside  without 
dividing  it,  and  the  iut«TOBseous  muscles  detached  on  each  side.  The 
joint  is  then  exposed  by  cautiously  cutting  tlmmgh  tho  lateral  ligaments 
SM)  as  not  to  disturb  the  flexor  tendons.  Tho  phalanx  is  then  dislocated 
from  behind,  circumscribing  as  eiaetly  as  [lossible  the  diseased  parts. 
At  this  stage  of  the  operation,  the  bone,  or  its  head,  is  cut  with  Liston'x 
forceps,  or  by  moans  of  a  little  tail-like  or  metacarpal  saw,  taking  cai'o 
to  pass  underneath  the  bono  a  piece  of  wood  or  cardboard,  for  the 
Nike  of  protecting  the  soft  part<.     In  performing  this  operation  ott 


the  index  or  the  little  finger,  it  will  be  ns  well  to  form  the  flap  upon 
B   the  free  fride  of  the  finger  no  as  not  to  expons  the  ejrteiuor  tendon. 

■  2.   Krti-ai-tio.1  o/lhfrinil  iiImIiiiu. 

f  Performtxl  iipoQ  the  thnmb  with  anccess,  and  with  the  preEorvittion 
of  the  movement  of  the  smitll  phalanx.  This  operntioii  may  tihio  be 
inilicBted  in  the  case  of  the  other  fingem. 

An  incision  should  be  mnde  upon  the  ilorsal  surface  of  the  phalanx, 
conuuenoing  about  ^  inch  above  the  metnuarpo-pbutungeal  nrticulatiou, 
and  prolonged  to  about  ^  inch  Iwyond  tho  articulation  of  the  firat 
pbdaos  with  the  necond.  Tho  sl;in  is  next  to  lie  disHected  and  the 
lenrlooa  drawn  aside,  after  whit^h  the  metacarpal  joint  iit  exposed  hy 
catting  throogh  the  lateral  and  i^penlar  ligaiuenL'<,and  withont  digtnrK 
ing  the  flexor  tendons.  The  pbalnnx  is  then  completely  diJocated,  and 
at  the  same  time  well  cleared,  while  ilti  extraction  is  completed  by 
exposing  its  inferior  articnlar  surface. 

3,  Rnecliiiii  i^'  Iht  tiifklrarjuil  ham,i. 

( I )  A  longitudiQal  or  cruuial  iiicisioii  ia  to  lie  made  upon  the  dorsal 
mrface  of  the  metacarpal  bone  to  lie  operated  on,  the  extenaor  tendons 
Iieiug  drawn  to  one  side. 

(i)  The  interosHeoOB  muscles  itre  to  be  divided  on  each  side,  nnd 
dther  (he  carpo- metacarpal  or  the  me tacarjw- phalangeal  articulation 
exposed,  according  to  the  intention  of  removing  the  upper  or  the  lower 
half  of  the  metacarpal  bone. 

(.1)  After  having  properly  protected  the  «oft  parts  by  means  of  a 
unall  Inndage  passed  under  the  metacarpal  bone»,  the  diseased  bone  ia 
removed  with  Liston's  forceps  or  with  the  chain-saw. 

(4)  The  excision  completed,  the  fragment  of  excised  bone  is  to  be 
turned  lymnd  from  liefore  backwards  in  order  to  complete  its  separa- 
tion from  the  soft  [xirtH. 

When  the  Grsi  or  the  (if  th  metacarpal  liune  is  to  he  removed,  the 
Mctiun  of  the  bone  should  be  made  in  an  oblitjue  ilirection,  ito  us  to 
■roid  the  angular  projection  which  would  inevitably  i-esi)lt  from  a  per- 
[MndicuLir  section  (Plate  XXVIII.,  Fig.  2). 

4.  Rrm-lw,i  oftl,e  icrUf  J;i>ii. 

tn  jierformiug  this  operation  we  can  either  remove  the  lower  end  i>f 

tbu  radius  alone,  that  of  the  ulita  alone,  or  the  carpal  extremities  of 

both  Imnes  together  with  all   the  carpal  Iwines  and  the   Imuws  at   the 

metacariutl  bun». 

(f,)   K»Miof,  of  Ihf  I'urer  <-,»/  ..f  Ih.-  „l,m  (PUle  XXXH..  Fig.  2). 

The  hand  being  forcibly  pniiuiteil,  a  longituiiinal  incision  is  to  be 

■uado  orer  the  internal  surface  of  the  nlna,  terminated  by  a  transverse 

incision  made  over  the  back  of   the  artimilatiim.     The  triungntnr  flap 

tku  formed  is  to  be  carefully  dissecte<1  and  the  Ixine  expiMod,  after 
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wbicli  tke  disartiDuliitioii  is  effected.  Iitkiog  care  to  disw  aside  Ihc 
tendons  and  to  avoid  the  bloodveBsulg.  Finally  a  spatula,  r,  \%  passed 
leneath  the  extremity  of  the  boni;,  and  thu  operation  completed  wilh 
the  metacarpal  saw,  il. 


(h)  ;?.s^,.| 


>f  ih, 


'j^lremllin  of  the  nuliiii 
(Plate  XSXn.,  Fig.  I  J. 


,ul  u/m 


(1 )  Tbi-  hund  being  pronated  nnd  wcli  supported,  two  longitudinal 
inciaiona  are  mnde  over  tke  border  of  the  radins  and  ulna,  »,  b,  and 
•I.  i:  These  inciaioBB  are  then  to  be  conneated  on  the  ]tosterior  surface 
of  the  wrist  by  a  transveise  inciuon,  h.  <' ,-  (2)  the  skin  is  then  ta  tic 
dissected  in  such  a  manner  as  to  form  a  quadrilateral  flap  which  can  be 
reflected  from  below  upwards  on  the  forearm ;  (^A)  the  disarticolatioii 
nf  the  joint  is  then  to  be  effected  fay  csrefully  detaching  the  Hurronod- 
iug  soft  )mrt8,  especially  avoiding  iiijory  to  the  tendons  and  ulso  to  the 
mdial  and  ulnar  nrteiies  which  lie  in  front ;  (4)  a  piece  of  card-boai<d 
or  a  spatubi  paHsed  beiieath  the  Ijonos  will  protect  the  soft  parta  whilst 
the  saw  Beyers  the  Iwne. 

In  M.  Dubled's  o))erationB  two  longitudinal  incisions  are  made  over 
ibe  radina  and  ulna  respectively.  By  the  internal  incbion  he  eitirjtate* 
the  ulna,  then  he  pasfies  to  the  end  of  the  radius,  which  he  disartiouLitea 
and  cuts  out  by  means  of  the  estenial  incision. 

M.  Roux  joins  to  the  longitudinal  incisions  of  M.  Duhled  two  trans- 
verse incisions,  which  extend  ii|ion  the  hack  of  ihe  wrist  as  far  as  the 
border  of  the  ijroup  of  extensor  tendons  ;  the  two  transverse  inctBionri 
are  thus  separated  by  n  portion  of  skin  corresponding  to  the  middle  of 
tlie  back  of  the  wrist,  which  protects  the  extensor  tendons. 

M.  Vetpeau  reunites  the  two  loDgitudinal  incisions  of  H.  Dnbled  by 
a  liansveme  one  made  above  the  wrist  joint.  The  resnlt  is  a  lar(fp 
ijuadri lateral  flap  with  itt  ImHe  liclow,  and  which  is  dissecled  and  re- 
flected from  above  downwards.     In  other  respeuts  the  operation  is  ifac 

RtKctiim  of  Ihe  u-n'iil  Joint,  iurlml'iiij  Ihe  rurpiis  and  Iwnfe  of  Ibe  uirtii- 
)tirpat  lioiit* — Liflrr'r  iiprrtilnii, — Two  incisions  are  made  on  the  baiA 
of  the  hand.  The  rmlial  innmni  is  planned  to  avoid  injury  to  the 
radial  artery  and  to  the  extensor  secnudi  internodii  |)olhciH  and  ex- 
tensor indieis.  It  is  commenced  at  a  point  in  the  middle  of  the  lower 
extremity  of  the  radius  level  with  the  styloid  process,  and  carried  with 
a  alight  obliquity  outwards  to  the  outer  aide  of  the  carpo- metacarpal 
articulation  of  the  index-Anger  parallel  with  the  extensor  seoondi 
internodii  poUicis  ;  it  is  now  turned  parallel  with  the  outer  border  of 
the  second  metacarpal  bone  for  half  its  length.  The  soft  tissues  over 
the  trapexium  are  now  raised  by  the  handle  of  the  scalpel  or  with  the 
flngvr-nnil,  and  puHhed  outwaiiia.  and  ihe  tendons  of  the  extensor  carpi 
radialiB,  longlor  and  brevior.  are  cut  through  as  they  run  inwards  lo 


inaertioiiK.     Tha  tinpebnin  is  next  to  be  separated  frciin  the  rest 
caqtiu  by  means  of  the  bone  forcepH. 

liuar  iiieinuM. —  Tfaii  knife  ia  entered  on  tbc  intern nl  subciitjtneous 
of  the  ulna,  'i  inches  above  the  joint,  nnd  cnrried  obliqnely 
the  middle  of  the  tfaaft  of  the  fifth  metacnrpiU  bone. 
lag  ita  palniur  aspect.  The  exteniior  ciiri>i  QlRnriH  jx  then  cnC  at 
■  the  base  of  the  fifth  metiicarpal  Ume,  und  now  the 
l«  of  the  knife  may  be  panned  beneath  all  the  extensor  tendons  of 
I  clear  the  posterior  Hnrface  of  the  carpal  bones.  The 
posterior  and  internal  lateral  ligament  of  the  wrist  are  now  exposed 
and  may  be  dirided.  The  joint  beliif;  thus  opened,  the  knife  mny  be 
curied  tbroogb  the  joint  to  the  anterior  surface  of  the  ntnn,  and  the 
carefully  Mparateil  from  that  snrface  of  the  bone  ;  then 
knife  is  turned  and  carried  downwards  to  separate  the  pisiform 
from  its  articulation  with  the  caneifonn.  the  bono  not  being 
,  but  allowed  to  remain  attached  to  the  tendon  of  the  flexor 
nlnaris.  In  cuttini;  through  the  articulation  of  the  pisiform  the 
impioges  upon  the  unciform  process  of  the  anciform  bone,  and 
ii  belter  romovcd  by  the  bone  forceps.  The  unttnior  ligament  of 
wrist  IB  nest  to  tie  divided,  and  the  bonea  of  the  corpus  may  bo 
made  to  protrude  through  the  ulnnr  incision  ;  here  they  may  be 
ipisd  with  the  forceps  and  drawn  upon,  whilst  any  undivided 
attachments  may  be  released  with  the  knife.  By  turn  the  ulnar  and 
radiwt  and  tbe  baeus  of  the  metacarpal  bone,  may  be  made  U)  protmdu 
through  the  wound,  and  may  be  sawn  away  according  to  necessity. 
.Jf  the  trajieiium  is  diaoaeed  it  may  lie  difisectod  away,  care  being 
in  not  to  injure  the  radial  artery. 

5.  Rtteclhn  vftht  rlboirjoinf. 
Win  this  operation  we  cso.  according  to  the  nature  of  the  case,  either 
|ir|iale  all  the  three  bones  which  are  included  in  the  joint,  or  wc  can 
t  the  operation  to  two  or  even  one  uf  them. 

''rl,r  iffrriur  fxtinuihj  of  Ihe  Immn-as  (Plate  XXXIl.. 
Figs.  'A,  4). — Moreari't  oiieraliun. 
R(l )  The  arm  being  semiflexed,  and  the  posterior  surface  of  tbe  joint 
ned  towards  the  operator,  two  longitudinal  incisions  are  made  over 
0  margini  of  the  humerus,  be^nning  from  the  external  condyle  on 
a  and  from  the  internal  condyle  on  the  other,  and  prolonging 
D  for  abont  'A  inches  upwards. 
ftii  By  uniting  these  two  incisions  by  a  transrente  one  which  divides 
B  idcin  and  tbe  triceps  muscle  immediately  above  the  olecranon  a 
idrilatero)  flap  is  nbtained,  which,  after  being  raised  from  lielow 
I,  ia  to  be  held  by  an  aasistnnt.  u  (Fig.  'i). 
MS)  Tb«  bon«  is  next  to  I>e  carefully  isolated   from  the  surrounding 
ia«a,  Mpeoially  from  tbe  ulnar  nerve,  which,  having  been  disengaged 
I  to  be  drawn  to  one  fide  by  nn  awistant. 
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(4)  The  bone  (Jius  denuded,  a  npatula  may  beiueerted  to  proteot  tlie 
soft  parte,  while  the  dJBcased  portion  of  bone  is  cut  ihrongh  with  the 
oi'dinury  saw,  c  (Fig.  3).  L»«tly.  the  fragment  of  bone  in  removed  hy 
cutting  through  in  saecegaiou  the  adherent  Htmtturea,  and  throwing 
open  the  joint  from  behind  forwards. 

(Ii.)  ItaHlion  ofihf  «pi>tr  f^O-finil;/  'i/lh-  fmte>  i.f  I l.e  forearm. 

M.  Moreau's  plan  may  bu  made  use  of  by  prolonging  the  extemal 
bteruJ  inciaions  along  the  radius  us  far  as  the  point  where  the  bone  ia 
to  be  excised.  Tlie  radiua  is  then  to  tie  separated  from  the  ulna  and 
the  soft  parts  ;  a  ttpntuln  or  bandage  applied  in  the  uhuhI  mannU' ;  and 
the  end  of  the  radius  excised,  presei'ving,  if  posaibie,  the  insertioD  of 
the  biceps. 

If  it  is  desired  to  remove  the  end  of  the  ulna,  it  should  be  exposed 
in  the  same  manner,  by  prolonging  the  interiml  lateral  incision.  Then 
proceed  aa  with  the  radius,  and  if  the  operation  permits  of  it,  preserve 
the  attachment  of  the  brachialis  anticus. 

When  it  is  necessary  to  remove  the  extremities  of  all  the  bones 
entering  into  the  formation  of  the  elbow  joint,  a  single  inciwon  may 
be  employed  instead  of  those  just  indicated.  This  incision  shonld  be 
about  t'l  incheK  in  length,  extending  lougitndinally  on  the  posterior 
iLsjievt  of  the  joint,  ItK  centre  being  at  the  olecranon  process. 

(<■.)  Ejiirj^ilioa  <jf  Ihc  ni-Hm  (Plat*  SXXH.,  Fig.  5). 

(1)  Moke  a  longitudinal  incision  over  the  external  anterior  margin 
of  the  radius,  u,  h.  cutting  through  the  Hkin  and  soft  parts  so  as  t<i 
cxiKmu  the  bone. 

{'!)  Then,  having  thoroughly  denuded  the  bone,  pass  behind  it  a 
chain-saw,  or.  if  any  ordinary  Raw  is  to  be  used,  a  sg^atuln,  to  protect 
the  soft  parts. 

(3)  Isolate  the  fragment  of  the  i-adiu.i.  avoiding  injury  to  the  neigh- 
l>ouring  vessels  and  nerves. 

C.  litMcUon  of  Ihe  H-apitiu-hvmn-<il  iii-liciihilitia. 

First  bij  the  timple  iwcim'oH.— A  vertical  incision  is  made  along  the 
anterior  border  of  the  deltoid,  commencing  below  the  acromion  process  : 
then,  at  each  angle  of  the  deltoid  incision,  a  transverse  cut  is  made 
through  the  fibrcnof  the  deltoid,  but  not  including  the  integument,  the 
object  being  to  separate  Ilio  lipa  of  the  wound,  and  to  faciltttit«  tht) 
opening  of  the  capsnle  of  the  joint,  without  which  the  head  of  the 
lione  cannot  be  drown  out. 

.1/.  Mnlj/ali/'ie't  /ilan. — A  similar  vertical  iucisioa  is  made  over  the 
deltoid,  but  more  oxtcmally  than  in  the  former  operation.  This  inoi 
sion  will  be  op)ioslte  the  ajiex  of  the  coraco-clavicular  triangle,  by 
mftkiug  it  roach  as  far  a.'s  that  point.  The  skin,  the  muscles,  and  the 
capsnle  of  the  joint  are  divided  down  to  the  bone  with  one  stroke  of 
the  knife  ;  and  then  the  joint  is  exposed  at  its  upper  and  anterior 
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1,  close  to  tliu- glenoid  cavity.    Tholipnof  Ihe  wound  being  ae panned 
:,  the  kiiifo  can  be  freely  mancenvred  to  as  to  itllow  the  bead 
K<rf  the  bone  to  lie  didooated,  and  its  exciHioii  effected  with  tlio  cbain- 
^)nw  or  Iho  ordinary  saw. 

.  Thr  ,riup  ojfrarifni.—Jis,  It  rule,  one  flnp  only  is  mjide.  Moi-eim 
ud  MaUDe  make  a  qoatirilateral  flup  ;  the  furraer  ranking  one  with  its 
B  Rbove,  the  latter  one  with  its  bosB  below.  Morel  cnta  a  »cmi- 
w  flap  with  itB  base  above.  Sabntier  makes  a  trianguUr  one  in  the 
Mine  direction.  M.  Malgaigne  recomraonds  a  posterior- la  tern!  Hap 
after  the  method  which  M.  Liafranc  adopts  for  the  disarticalalion  of 
the  Rfaonlder  joint,  etc.     Directly  the  flap  is  cut,  the  joint  it  exposed, 

I  J  the  bone  dieengagcd  and  drawn  ont,  while  the  veaselu  and  nervea 
!  protected.  The  exciuon  IB  mode  with  the  ordinary  saw. 
7.  KfKfetitm  tij'llif  '■lavii'le. 
(«)  il-irctiiiii  i.f  il»  lenimlnr  tad. — M.  Volpeau  thus  deacribes  the 
ID  which  he  adopted  in  In^K  in  the  cnne  of  a  woman  who  biid  long 
Eored  from  necrosis  of  the  external  third  of  the  clavicle.  '  I  lir«i,' 
ra  H.  VeliHtau,  '  made  a  crodol  incision,  the  two  branches  of  which 
wer«  each  about  -1  inches  in  length.  Having  dissected  and  refleoted 
bftck  the  Hapa,  and  divided  the  acromio -clavicular  ligaments,  and  some 
of  the  KbreH  of  origin  of  the  deltoid  and  trajiezius  musclea,  I  was 
aWc,  by  the  levenigo  afforded  by  a  piece  of  wood  thrust  into  the  joint, 
lift  up  the  diaeased  bono  and  to  detach  it  from  the  sound  parts.  In 
too  iBDch  force  is  nsed,  we  should  be  very  careful  to  isolate  the 
jmrta  before  and  behind,  to  pass  under  the  lower  surface  of  the 
the  chain-aaw,  and  to  cut  it  from  behind,  in  order  to  disarticulate 

')  HutciluH  vf  thr  fferiial  eiiil.~ln  one  inaianct-  M.  Davio  performed 

la  operation  by  making  an  incieion  nlwot  3  inches  in.  length  over  the 

■■ftttomal  extremity  of  the  clavicle,  and  in  the  axis  of  this  bone.     Ho 

P.dnided  the  ligaments  as  far  ns  postiible ;  then  he  excised  with  Scnltet's 

:0  end  of  the  bone  to  the  extent  of  rather  more  thau  1  inch  from 

■  artionlur  aurface.  and.  to  avoid  injuring  the  neighbouring  parts,  he 

I  ptctio  of  hard  lenther  beneath  the  l>onc  while  it  was  being 

.ifter  the  bone  had  Iwen  cnt  through,  he  wtis  obliged,  in 

'  raine  the  internal  fragment,  to  break  down  with  the  handle  of 

t  icalpel.  which  he  used  as  a  lever,  the  iut«rclavicnlar  ligaments, 

fcich  he  had   not  been  previously  able  to  reach,  and  which  atill  re- 

i  the  tfone  in  ite  place. 
(r)  OimiJri'  rjlrarlimi  of  Ihr  rlurirU. —Mott.  of  New  York,  succew- 
y  performed  this  operation  in  a  case  of  osteo-sarcoma.  Bis  opera- 
n  WRM  as  follows :  He  made  a  curvilinear  incision,  with  its  convexity 
low,  extending  from  one  extremity  of  the  bone  to  the  other ;  he 
a  made  a  sooond  inoiiiion  alM>ve,  from  the  acromion  to  the  external 
[abr  vein,  oat  through  the  platysma  and  a  portion  of  the  trapezina, 
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nnd  pasaed  beneath  the  bone  close  to  the  acromiou  u  director,  which 
served  as  a  guide  for  the  chain-isaw  with  which  section  of  the  clavicle 
WHS  effected.  The  extraction  of  the  ends  of  the  lx>ne  was  rendered 
<lifti(^alt  on  iLccount  of  the  tiize  of  the  tnmour.  and  the  deformity  uf 
the  piirtH  concerned. 

To  simplify  this  operation,  MM.  Vaipeau  nnd  Malgaigne  recommend 
that  three  inciaiotu  should  be  mmle.  t<o  \\»  to  form  a.  quadrilateral  fl&p 
with  its  base  above,  and  which  could  be  disHected  and  reflected  back  iu 
that  direction. 

a.  E^fiii'iii  fflbr  wiipvla. 

Jaution  excised  a  large  part  of  the  infm-spinoua  portion  of  the 
Hcapuk,  which  was  the  seat  of  a  tumour.  Two  elliptical  incisions 
were  made  round  the  tumour,  and  the  two  lips  of  tha  wound  diasecteH 
and  reflected. 

Then  recognising  that  the  supra-spinoua  portion  of  the  scapula  waft 
sound,  he  sejiarated  \i-jth  a  saw  all  the  di^ieased  parts,  thus  prcserviiiL; 
the  use  of  the  joint. 


TLATK  XXXIII. 

RESECTIONS  WHICH  AUE  PERFORMED  ON  THE  LOWER 

EXTREMITY. 

Fig.  X.—HeufHinu  of  ihf  !-;.rer  rvfl  of  Iht  >(.»?".— The  operator,  by 
means  of  a  chiBel  and  a  mallot,  removes  the  external  malleolus. 

Fig.  ±—JirKfrliiiH  <if  the  hwyr  tin!  of  the  Hbui.—n,  A  linen  handle 
for  the  purpose  of  raising  the  parts  lying  in  front  of  the  bone ;  b,  a 
piece  of  wood  to  keep  liack  the  soft  parts  behind,  and  protect  them 
from  the  saw,  c. 

Fi([.  'A.—ltfefiliiii  .</  Ihe  hirtr  tml  uf  the  feiiiw.-—,i,  A  split  bandage 
for  the  same  purpose  as  alxivo  mentioDod  ;  li,  piece  of  board  protecting 
the  soft  parts  behind  from  the  Eaw,  i/ ;  e,  lower  end  of  the  femur  dis- 
located forwards. 

Fig.  4  --Rnrelimi  of  Ihe  htail  of  Iktffuiur—M.  SeilUluf'^  i,iaii.—a,  a,  A 
semilnnar  incision,  with  its  convexity  above  extending  around  the 
gre&t  trochanter  ;  li,  h,  piece  of  l>oard  placed  under  the  head  of  the  dis- 
located femnr  ;  c,  c,  the  otaaiti-saw,  excising  tfao  head  of  the  bone  from 
within,  outwards. 

8TEP8  OF  THE  OPERATIONS. 

I.  nrleiliim  of  Ihe  JtT*!  meUiliM-nat  biine. 
The  first  metatarsal  bone  is  the  only  one  on  which  this  operation 
is  performed.  (!)  Hpifrlloii  of  Ihr  anlrrior  trU-emily  if  Ihr  jirti  mtta- 
iiirvil  bi-ur. — M.  Blnudiii  makes  on  the  inside  of  the  foot  a  quadri- 
latenO  flap  with  its  Ihisc  behind.  The  flap  being  dissected  and  the 
Ijpe  of  the  voQnd  kept  apart,  the  exteusor  tendon  is  drawn  to  one 
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itnd  passed  lieneatb  the  bone  close  to  the  acromion  n  director,  which 
Hsn'ed  aa  n  guide  for  the  cbain-SLw  with  which  seotion  of  the  ulavide 
woB  effected.  The  extraction  of  the  ends  of  the  bone  was  rendoreil 
difficult  on  nccoant  of  the  size  of  the  tumour,  and  the  deformity  of 
the  purts  concerned. 

To  simplify  this  operation,  MM.  Yalpeau  and  Malgaigiie  recommend 
that  three  inciHions  should  I>g  mude,  so  as  to  form  a  quadrilateral  flap 
with  its  base  above,  and  which  could  be  dissected  aud  reGected  back  ii 
that  direction. 

8.  E.rrUh/ii  i/  Ihe  ••ciijnila. 

Janson  excised  a  large  part  of  the  infra-spinoua  pnrtion  of  the 
Rca]iuhi,  which  wae  the  »eat  of  a  tumour.  Two  elliptical  indaiona 
wei'o  made  round  the  tumour,  and  tho  two  lips  of  the  wound  disBCctod 
and  reHected. 

Then  recoguising  that  the  suprn-spinous  portion  of  the  acnpula  wan 
HOund,  he  ae]iarBlcd  with  a  siiw  all  the  cliweased  part:',  tbua  proservinu 
the  one  of  the  joint. 


I'LATE  XXXIII, 

EESECTIOSS  WHICH  ARE  PERFORMED  ON  THE  LOWER 

EXTREMITY. 

Fig,  \.—t{fiffHmi  nf  Ihe  Inifrr  etui  »/  (fie/fcu.'n.— The  operator,  by 
meana  of  a  chisel  and  n  mallet,  removes  the  external  mallculns. 

Fig.  ■2.—]ittr<:llaii  nf  Ihe  loH-rr  mil  of  Ihr  Hbui.—a,  A  linen  bandage 
for  the  purpose  of  raising  the  pattn  lying  in  front  of  the  bone  ;  b,  a 
piece  of  wood  to  keep  back  the  soft  parta  Iiebind,  and  protect  them 
from  the  saw,  r. 

Fig.  X-~H'»rel}on  of  Hie  l-nrer  end  of  the /ewur.—u,  A  split  handle 
for  the  same  purpose  as  above  mentioned  ;  li.  piece  of  board  protecting 
the  floft  parts  behind  from  the  faw,  il ;  e,  lower  end  of  the  femur  dis- 
located forwards. 

Pig.  i.--Reterlio,,t./ Ihe heiiil u/ ll,ffn,ur—3£.  Sa/mol\  ,>/ai,.—a.a,  Jl. 
semilunar  incision,  with  its  convexity  above  extending  aronnd  the 
groat  trochanter  ;  b,  li.  piece  of  board  placed  under  the  bead  of  the  dis- 
located femur  :  r,  r,  the  ebain.sHw,  excising  tho  bead  of  the  bone  from 
within,  outwards. 

STEPS  OF  THE  OPERATIONS. 

1.  Jte»telion  of  Ifir  firnl  airUitiiriial  bane. 
The  first  metntaraal  lione  is  the  only  one  on  which  this  operation 
is  performed,  (1)  Hniirlhu  vf  llir  oultriiir  trtretaitif  «/'  lAf  fint  mttii- 
liiriiil  bi:tte. — M,  Blnudin  makes  on  the  inside  of  tho  foot  a  quadri- 
lateral Hap  with  it«  biue  behind.  The  flap  being  dissected  and  the 
lips  of  tho  wound  kept  apart,  tho  uxtousor  tendon  is  drawn  to  one 
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VaUe :   then  baring  opened  the  metatanopbalangcial  jmnt,  tbe  bead 

■i4f  tbt>  bone  is  dislooited  at  the  same  time  that  the  bistoury  R^aralea 

■  the  Roft  parta  on  each   side.     The   latter  must   be  protected  in  tbe 

T  tuuat  manner,  while  bj  means  of  a  metacarpal  saw.  or,  what  is  l>etter. 

I.«f  the  chaia-saw.  the  diseaoed  put  is  remoTed  by  mring  in  a  direction 

K.p«rpendicnlar  to  the  axis  of   tbe   bone.     The   form   of  tbe   innston 

tn  lie  niodi6ed  according  to  tbe  circnnu<:ann»  of  the  oiae.     (L*)  For 

be  earaidete  extraction  of  the  first  meiaiarsil   lN>ne.  a  qoadrilatenU 

>!>  in  made  as  before,  and  reflected  Lack  an  for  as  the  lerel  of  tbe 

sphoid  bone,  or  a  cnrred  incinon  maj  be  made,  with  tbe  cnrre  u|>- 

Bwarda,  extending  from  the  tarBo-metataml  to  tbe  metatarBo- phalangeal 

Bjoiiit*.     At  first  the  mctatano- phalangeal  joint  ^bonld  be  operated  on. 

I  ja  it  in  looMr  than  tbe  other,  then,  raising  and  drawing  oat  the  heail 

fVt  the  lione,  all  the  adherent  stn)i.'tnres  shonld  be  cat  throngh  in 

Pmoccwion,  and  the  operation  finiabed  by  opening  tbe  articulation  of 

e  metatanal  with  the  cnu«iforin  bone.     M.  Velpean  profeta  to  saw 

through  the  middle  of  tl)e  bone  with  the  chain-aaw,  and  to  extnut 

Ihc  two  halvm  wparately. 

'2.  Ejritii/it  laul  reiioriil  of  thf   liirKil   hour*. 
B  cuneiform  and  calioid  lionee.  and  et'pei'ially  tbe  aatragalas  and 
Ion  calci*.  bare  been  removed  or   excised   in   certalu   caaes  of   caries. 
Ildislocation,  contusion,  ete.  ;  but  there  are  no  fixed  rules  for  the  per- 
formance of  these  operations.     Thej  are  subject  to  the  ver)'  variable 
^Bonditionsnnderwhich  tbe  patient  may  be  placed.     In  order  to  se|iaT>iIt' 
,  it  in  often  necessary  to  use  the  gongt?  ami  nmllet. 
KxrUiim  t^  nu  nntnv*  irnlge  ii(  the  Iraiacmr  lunal  joint — Dneg't 
nttioa. — This  oi>eration  is  to  be  recommended  for  tbe  relief  of  in- 
ftcaible  club-foot  (varus  and  eqninns)  ;  and  it  is  based  on  the  fact 
I  opening  tbe  transverse  tarsi]  joint  freely  in  a  normal  foot, 
d  driving  in  a  wedge  from  the  oater  ^de  of  the  foot,  with  rotation 
■inwards,  the  deformity  known  as  taUpes  varus  is  exactly  imitated, 

MttAod  i-f  i-jiemliitg. — Apply  Esmarch's  bandage :  map  out  on  the 
a  aniline  pencil  the  outline  of  the  wedge  at  the  transverse 
1  joint,  having  the  cuboid  and   the  fiftli  metatarsal  bone  as  its 
t.  and  the  stereotyped  linear  crease  at  the  inner  side  of  the  fool  u^ 
ritR  apex.    Kk^isc  a  cjuudrihteral  piece  of  skin  with  the  cuboid  bona 


C'OU  tint  outer  aspect  of  the  foot,  and  mitke  a  nbort  linear  cut  in  tbi- 
«rauH9  at  tbe  inner  lide  of  the  foot.  Keep  close  to  tlie  bone,  an<l  ivitli 
this  blunt  curved  periosteal  knife  free  tbe  tendons,  artery,  vcim.  and 
m  over  the  dorsum  of  tbe  foot,  from  without  inwards  ;  and  patui 
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the  kite-shaped  director  between  the  tarauB  and  the  Boft  Btruotures  held 
aloof  by  it  until  its  point  emerges  at  the  inner  crease  cut.  Slide  the 
saw  iiloiig   the  groove  in  the  director,  and   divide   llic   tarsal    buueo 


ai'carnt^ly  as  per  aniline  sketch.     Lay  hold  of  the  baiie  of  the  wed^^i.' 

ivith  theBi?  forceiw,  and  eitmct  the  Iiotipk  at  the  esrtemnl  wound. 

1:511 1 ;<!/?.— Remove  from  the  outer  and  iimor  sido  of  ilif  foul  at  i\w 


_ M  tars&l  joint  a  triniif^ulnr  piece  of  »kin  (&i>ej[  downwai 

Ineei't  the  pnrallel -grooved  director  between  the  tarsu!  honee  andi'sofi 
Htmctures  held  out  of  tljc  way  by  it.  and  am  tbi?  saw.  so  n»  to  unt  out 


s  base  at  the  dorsum,  and  apex  at  the  sole  of 


II  wedge  of  bon 
the  foot. 

Varni  ami  Eqiihivs. — Having  jilaced  the  foot  into  its  normal  [losi- 
tion,  by  rotation  outwards  and  bony  contact,  fix  it  carefully  in  thiu 
luefnl  spliot. 


e  Hfter-treatment  is  tlie  same  as  tbnt  ot  nny  other  compound 
bctare ;  and  in  iwo  or  three  months'  time  a  ahori«iie<l  bat 
I  ftI«tit&r-pTOgremiTe  foot  rcsolta  ;  a  small  linear  cicatrix  at  the 
I  enter  edge,  entirely  away  from  the  range  of  |ire*»iire,  marks  the 
l«te.  The  ankle-joint  movomen(«  are  ummpiired,  and  the  patient 
1  walla  with  the  aid  of  an  appropriate  boot.  Since  1«74.  Mr.  Richard 
iDnvy  has  operated  on  twenty-fiTe  cases;  one  died  of  septiocmis. 
I  The   rcmainint!    twenty-four    are    now    workina    in    various    aclivi,- 


Kio,  5. — Spusrr  r 


>.  The  two  ride-irniiB,  reatiug  betnreeii  tH*i>  layem  iiC  pliuiter  iJ  Piiri-i 
bandagei,  end*  neatly  everted  :  B,  Line  showing  thp  distinct  leparatjuti 
butwem  the  twu  Uyen  id  boodige  :  C,  The  (mt-pUte.  fimd  l^  thne 
Lhauib-scran)! :  the  twii  nutiide  nctew*  ^emit  tbv  foot-pin'e  tn  be  Adjusted 
Mgher  or  lower  at  the  <iur){e(ni'H  diseretiou ;  tile  Uiiddle  tcrvH'  eiuiiri'V 
hii'imiiiD  lit  evenfion  klao  of  the  fiKit>pieee. 

|9.  E^itiim  of   iht  libio-tamil  joi„i    (Phite   XXXin.,   Figs.   1,   ■>)— 

M.  Jlouj^'n  pliin, 

(1)  Make  along  the  outer  side  of  the  6bulu  a,  longitudinal  incision 

.   duwn  to  the   bone,  about   3  inches   in   length,  and  extending  dowii- 

>  little  below  the  apex  of  the  eitemal  mallooluw.     From 

the   lower   end  of   the   first  incision,  make   another   in   a  transverse 

L  direction,  bnt  only  through  the  skin,  and  extending  no  further  than 

tendon    of    the    peroneus    t«rtjus    muscle.       By    thi^    means   a 

-  Hap  is  formed,  which  is  to  he  niised.  and  afterwards   the 

•  of  the  peroneal  mnsclea  opened,  the  latter  pushed  behind, 

m  bono  oleanod  posteriorly,  taking  eare  to  avoid  the  veasols  and 

.f  The  olmiii-MW  is  tlien  to  be  inRcrted  between  the  tibia  and 

■  to  out  the  bone  from  within  outwards,  and  the  lower  cud 

e  Ebola  can  be  thus  removed.     {'!}  The  leg  being  now  placed  on 

ita  DUttade.   the  excisiou  of   the  tibia  may  be   proceeded  with.      To 

wmpliah  this,  make  a  similar  incision  on  the  inner  aide  of  the  tibia. 

From  the  lower  end  of  this  first  inciBion  make  another  through  the 

•kin  only,  and  in  a  transverse  direction  as  far  as  the  tendon  of  the 

tibtalia  anticDR.    The  triangular  flap  should  be  dissected  and  raised  in 

order  to  iaolate  the  tibia  from  the  nirrounding  parti,  avoiding  injury 
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U)  the  teDdnna,  veEttela,  and  nerves ;  the  extensor  tendons,  ftnd  the 
nnlerior  tibial  vesRels  are  piiahed  forward,  and  the  excision  of  the  bone 
effected  with  a  little  straight-bladed  tinw.  the  soft  tiwoes  being  pro- 
tected by  a,  thin  wooden  boanl.  Tlie  chain-aaw  might  also  be  ndrnn- 
tageously  used,  as  it  coald  be  inserted  round  the  tibia  without  any  rink 
of  wounding  the  tendonH,  and  would  mw  through  the  bone  from 
behind  forwards.  After  the  tibia  is  oxoised,  the  npper  surface  of  the 
iKtragalus  may  l>e  sawn  off  if  necessary. 

4,  ExImrlioH  of  Ihr  rib«hi. 

The  operation  is  begun  by  exposing  the  middle  of  the  bone  for  the 
purpose  of  dividing  it  with  the  chain-saw.  Afterwards  its  upper  and 
lower  extremities  are  sucoessively  extracted.  In  some  esses,  moreover, 
merely  a  portion  of  the  ends  of  the  fragments  may  be  excised  witbont 
interfering  with  the  joint. 
:•.  Ej^nticii  0/  the /fi'toi-o-lihinl  urllf^'latiou  (Fig.  :l)— Svmi>'»  oiieratinn. 

(!)  The  leg  being  fixed  at  a  right  angle  upon  the  thigh,  a  corved 
incision,  with  its  convexity  aliove,  is  made  above  the  knee-^np,  extend- 
ing from  one  lateral  ligament  to  Rnotber,  and  at  once  laying  open  the 
joint,  (li)  A  xecond  curved  incision,  with  its  convexity  below,  is  thus 
made  beneath  the  knee-cap,  and  joining  the  angle  of  the  first,  so  that 
the  knee-cap  is  enclosed  within  an  elliptical  flap,  which  is  to  be 
removed.  The  lateral  and  deep  ligaments  are  then  to  be  divided  vrith 
ihe  point  of  a  knife,  and  the  femur  and  tibia  made  to  project,  taking 
tare  that  the  soft  parts  are  carefully  detached  friiro  behind,  and  that 
the  popliteal  vessels  are  not  wounded.  During  the  excision  of  the 
ends  of  the  liones,  a  piece  of  board  must  be  applied  behind  thorn  in 
the  usual  manner,  and  the  soft  parts  farther  protcctud  and  raised  by  a 
leiidage. 

Morfna't  plan  for  the  excision  of  the  knee  is  analogous  to  that  tor 
Ihe  elt>ow.  He  makes  two  lateral  incisions  up  the  thigh  as  far  as  the 
point  where  the  iKine  is  to  be  excised.  These  are  united  by  a  traua- 
vcrse  incision  passing  below  the  kuee-cap.  After  raising  the  quadri- 
hiteral  fUi[i  the  knee-cap  ia  extirpated.  The  ends  of  the  bones  con  then 
be  easily  exposed  and  excised. 

i;.   li'tfi-th.,,  ufthe  hip-joiiit—M.  Vtl/'fiiu't  ii/tui. 

liy  making  a  semilnnar  incision  from  the  autero-superior  spine  of 
the  ileniu  to  the  tni>er(isity  of  the  ischium  behind  the  joint,  a  Urge 
flap  with  its  convexity  lielow  can  be  cut  at  the  expense  of  the  sur- 
rounding soft  part,'.  Then  niiae  the  flap  and  divide  the  posterior  half 
of  the  capsule  of  Ihe  joint  at  the  same  time  that  the  thigh  is  addnol«d 
and  flexed,  in  order  lo  divide  the  interarticular  ligament,  to  pass  u 
knife  between  Ihe  head  of  the  bono  and  the  cotyloid  cavity,  and  divide 
the  remaining  portion  of  the  fibrous  cajiKulo.  The  htsid  of  Ibe  Itone 
nwy  then  Ire  drawn  oit  and  exciseil. 
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\  JV.  SidiUtit't  plan  (Fig,  4). — He  makes  a  Eemilamir  Hap  about  -1  inohei 
I   leogth  with   its  conreiity   above,  embracing   the   great 
Dchantcr  and  penetratiog  as  far  a«  the  joiot.    The  bead  of  the  bone 
I  drawn  ont.  ajid   its  oxcision  acconiplished  by  means  oE  the 


noil  timilar  to  fariiraax  Jtirdaii't  Ojieraikm  is  a  very  nsefnl 
•,  oonunencing  an  inch  or  two  above  the  great  trochanter,  and 
Buding  in  «  atraight  line  down  the  outer  side  of  the  shaft  to  a  suKi- 
it  distanee. 


PLATE  XXXIV. 


-lituclmu,  fl,rmi-jh   th'  arlkulalion,  of  half  of  the  h-ferim- 

Ua — if.  Lttfritur'n  pltni. — a,  h,  r,  Superior  quadrilateral  flap  thrown 

;  >/,  the  inferior  maxilla  sawn  through  near  the  symphynia  of  the 

I,  the  left  half  of  the  bone  dislocated  ontwords  ;  /,  the  internal 

y  artery  ;  g,  sabmakillary  gland. 

;.  2.~Reitctinn  of  the  viiditle  half  of  thr  lofly  of  tlir  hifrvior  maxilla 

rtir't  plan. — n  and  l>,  Flaps  made  by  a  jierpondioular  incision 

a  the  median  line  through  the  lower  lip  ;  Ibe  Bnrgeon  placed 

ind  the  patient  excises  the  bone,  <l,  with  a  uock's-crest  saw,  r. 

~-ltf moral  of  l/ie  uti/mi-ior  nHurillar'j  bone — it.  Vtlpraa* plan. 
;  A  superior  flap  thrown  <ip  ;  the  aitperior  maxilla,  il.  has  been 
i  by  means  of  a  chisel  and  mallet,  or  bone  forceps,  and  the 
o  with  a  biKtuury,  r,  divides  the  adjoining  soft  parts. 

precaling  iijttTaltnn  ^niehal. — o,  a,  a.  Row  of  twisted 


HktUiii 


T    Ol'KlHTISli 


.  KMvlion  or  (limrtirul/llioa  nf  out-half  of  ihf  iiiferi<-r  inasilla. 

ahoriwntnl  incision  along  the  inferior  border  of  the  jaw, 
9  esl«t)i3iDg  from  the  symphysis  to  the  angle  of  the  bone,  and  upon 
«  two  extremities  of  this  incision  let  fall  two  vertical  ones,  of  which 
let  the  internal  one  divide  the  inferior  lip  in  the  median  Uno,  while 
till.'  external  one  commenc-ee  at  the  q'gomatic  arch  and  passes  behind 
iha  ramus  of  the  jaw.  There  is  thus  formed  a  quadilateral  flap 
wbich  is  to  be  reflected  from  below  upwards.  Then  cut  through 
the  bone  in  the  middle,  clean  with  the  elevator  its  posterior  surface, 
■nd  detach  in  suocesaion  alt  the  soft  parts  as  far  as  the  angle  of  the 
JKW  by  the  same  instrument.  On  reaching  the  joint,  insinuate  behind 
pfiOTDiiaid  process  below  the  cygoroatic  arch  a  button-end  bistoury, 
ti  will  serve  to  divide  the  temporal  muscle,  while  at  the  same  time 
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the  jaw  is  depresseil  in  snch  a  manner  as  to  admit  of  its  coronoid  pro- 
cesB  being  diaengnged,  and  Its  condyle  dislocated.  Lnetly,  cnt  through 
the  pterygoid  rauBole  and  the  Rrticnlar  ligaments,  and  forcibly  with- 
draw the  bone,  so  ss  to  detach  the  vesaelg  of  the  ramus  of  the  jaw,  and 
avoid  injuring  the  internal  maxillary  artery. 

The  whole  or  the  half  of  the  horizontal  portion  of  the  inferior 
maxilla  may  be  removed,  according  to  the  extent  of  the  disease. 

The  removal  of  the  whole  lower  jaw  has  been  successfully  performed 
by  Walther  of  Bonn. 

2.  Rrirclioii  and  remoral  of  the  inferior  maxUlarg.—Eantcli^  of  Ibt 
miihllf  [mrt  iif  (lit  body  of  tlie  bonr. — if.  Dujiat/trai)  jilan  (Fig.  2). 
The  patient  is  to  be  either  lying  upon  a  couch  with  the  head  sup- 
ported, or  Heated  upon  a  chair  slightly  elevated,  and  in  such  a  manner 
a^  not  to  lio  able  to  touch  the  ground.  An  aseiatant  atunding  behind 
the  patient  keeps  the  head  fixed  againat  hip  chest,  while,  at  the  same 
time,  lie  compresses  the  two  facial  arteries  just  where  they  pass  over 
the  jaw.  The  Kurgeon  ttanding  in  front  of  the  patient  seizes  with  hia 
left  hand  one  of  the  angles  of  the  lower  lip,  while  an  assistant,  taking 
hold  of  the  other  end  of  the  lip,  keepx  it  clear  of  the  jaw,  and  in  a 
state  of  tension.  Tbe  lip  is  then,  with  one  stroke  of  the  knife,  divided 
vertically,  and  in  the  mwliun  line  down  to  the  bone,  by  an  incision 
which  is  to  be  prolonged  until  it  is  on  a  level  with  the  promiuenite  of 
the  hyoid  bone,  cutting  only  through  the  skin  and  cellular  tissne. 
Two  flaps,  one  to  the  right,  the  other  to  the  left,  are  thus  to  be 
detached,  keeping  close  to  the  hone,  and  to  be  given  to  asaistant.i. 
The  bono  now  being  exposed  as  much  as  is  required,  an  incision  in 
made  through  the  periosteum  at  the  point  where  it  is  proposed  to 
make  the  excision,  and  the  corresponding  teeth  are  extrusted  in  order 
to  facilitate  the  action  of  the  saw.  To  effect  the  excisiou  of  the  bone, 
Dupuytrcn  stands  behind  the  patient,  and  operates  with  a  small  hand- 
raw  ;  but  the  chain-saw  may  be  more  advantageously  used,  and  then  it 
will  not  be  necessary  to  pass  behind  the  patient.  The  section  being 
completed  on  both  sides,  the  bone  is  to  be  seized  with  the  left  bond, 
while,  with  a  blunt-pointed  bistoury,  carried  from  below  upwards,  the 
posterior  surface  of  the  tK>ne  is  cleared  by  dividing  in  succession  from 
k'ft  to  right  all  the  muscles  that  are  attached  to  it.  At  thci  same  time 
an  assistant  keeps  the  tongue  out  of  reach  of  the  bistoury  by  metuu  of 
II  spatula.  In  some  cases  the  tongue,  having  lost  its  anterior  support, 
has  fallen  back,  and  produced  suffocation  ;  such  an  accident  must  bp 
yarded  against  by  fixing  tbe  tongue  forwards  with  ligntuie  silk  if 
necessary. 
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3.  Sarclioa  ami  eomplttt  fxlirjiiiliuii  of  the  laperinr  maxHlaTy  liont. 

The  patient  lying  upon  a  Gonch  or  being  seated  upon  a  low  uhair, 

and  tuB  heftd  kept  slightly  turned  baukwards,  and  supported  agtunat 

Ute  chest  of  an  astiataut,  one  of  two  InciBiona  may  bu  made.     Firatly  : 

a  Luge  inciKion  witb  itf  convexity  below  upon  the  cheek,  beginning 

■t  the  commissure  of  the  lips,  and  dissected  outwards  and  then 

upwards  as  far  as  the  temporal  fossa.     (See  Fig.  H,  Plate  XXXIV.) 

This  hirge   Hap   is  then   to  be  dissected  from   below   upward>i,   and 

reflected  ujion  the  temple  ;  or  secondly  ;  an  incision  may  be   made, 

commencing  from  the  inner  cantbiis  of  the  orbit,  and  extending 

Along  the  ala  of  the  nose  to  the  no-ttril,  then  turning  inwards  to 

the  xeptum  nasi,  and  then  downwards  through  the  middle  of  the  lip. 

AJI  the  soft  tissues  on  the  front  of  the  bono  may  be  separated  there- 

I   from  by  means  of  the  elevator,  which  renders  the  operation  almost 

I    bloodless.     The  angular  artery  is  the  only  vessel  bleeding  before  the 

I   application  of  the  bone  forceps,  and  from  the  latter  no  tronble  need  be 

I  anticipated.     The  maxillary  bone  being  thus  exposed,  its  connections 

I   with  the  other  bones  of  the  face  are  to  be  successively  destroyed. 

I   (I)  Divide  with  one  blow  of  the  chisel,  or  preferably  the  bone  forceps, 

cil«mal  orbital  process  on  a  level  with  the  frontomalar  suture  ; 

(2)  the  xygomatic  arch   is   treated    likewise — or  if   not  necessary  to 

remove  the  malar  l)one,  one  blade  of  the  bone  forceps  may  be  inserted 

ti  the  outer  part  of  the  floor  of  the  orbit  as  far  as  the  itpbeno- maxillary 

fiaanre,  and  the  other  blade  outside  the  orbit  between  the  lualur  bune 

and  the  maxilla,  and  thus  all  bony  attachments  on  the  outside  severed  ; 

J   (!l)  in   the  same  manner   the  os  unguis  and   the  nasal   process  are 

I  aeittrated  ;  one  blade  of  the  bone  forceps  in  the  orbit,  and  the  other  i[i 

T  the  nose  :  (4)  all  the  soft  parts  which  unite  the  ala  nasi  to  the  maxilla 

I  are  to  be  diinected  off ;  (fi)  the  palatine  process  and  alveolar  base  of 

J   tlu)  bone  itself  are  to  b«  separated  from  its  neighbour  on  the  opposite 

I  ndtt,  either  with  the  bone  forceps,  one  blade  being  in  the  nose,  and  the 

f  other  in  the  month,  or  with  a  little  saw.    (il)  The  bono  is  now  free 

b  exception  of  its  connections  with  the  pterygoid  process.     It  may 

I  be  now  firmly  grasped  with  thu  lion  forceps  and  wrenohed  by  a  twist 

J   from  these  attachments.      Lastly,  the  operation  is  terminated   by 

dividing  with  a  bistoury,  or  curved  scissors,  the  velum  palati.  and  all 

the  other  soft  parts  which  still  fix  the  maxillary  bone. 


L  RESECTION  OF  THE  BONES  OF  THE  TRUNK. 

I       I.  UttfcJiou  ii/lhc  rlhi. — The  patient  lying  in  a  convenient  position, 
I    lh«  aifected  ribe  are  ex|>osed  by  incisions  of  a  length  proportionate 
the  «xtent  of  diseased  bone.    Having  thus  marked  out  the  limits  of 
the  Mction,  a  cock's-crest  saw,  or  n  Hay's  saw  should  be  used.    In  all 
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cases,  however,  the  pleuni  ahonld  b«  preTJoaaly  separated  from  tbe 
internal  mrface  of  tbe  rib  with  the  end  of  a  diroutor  and  a  bandage 
passed  benentH  the  bone.  After  tba  rib  hae  been  divided,  it  should  be 
raised  with  a  soft  elevator,  and  the  intercostal  muscles  narefnlly  divided 
and  cleared  from  the  border  of  the  bone,  so  na  to  avoid  injuring  the 
intercostal  artery  or  the  pleura. 

2.  liatclha  of  the  tieritum. — This  is  usually  effected  by  the  combinwl 
operations  of  trepanning  and  resection.  We  cannot  beforehand  lay 
down  rules  for  this  operation,  considering  the  various  pathological 
conditions  in  whioh  it  may  be  required.  The  essential  point  is  to 
avoid  the  nukmmary  vessels  on  the  sternal  end  of  the  ribs,  and  the 
pleura  beneath. 

3,  HfKttlimi  of  the  gpiiiau»  jTocfurn  uf  Ihr  i-Ttflii-n;  unci  of  ihf  pelrfu, — 
For  the  excision  of  the  spinous  processes,  an  incision  should  be  made 
of  sufficient  size  to  fully  uncover  the  vertebra,  and  the  rnnsclea  lying 
in  the  vertebral  groove  shoald  be  separated.  After  the  bone  haa  been 
exposed,  the  diseased  portion  may  be  removed  with  a  Hay 'a  saw.    The 

.bone«  of  the  jielvis  may  be  excised  to  a  more  or  leas  conajderable 
extent.  The  peculiarity  of  each  casa  will  alone  sn^est  to  the  Burgeon 
the  means  he  should  adopt. 

-I.  nesectiim  nf  Ihr  hudim  of  the  lumbar  rrrlebra. — In  some  cases 
where  it  is  definitely  determined  that  a  particular  lumbar  vertebra 
is  carious,  Boch  vertebra  may  be  reached  by  the  incision  for  colotomy. 
and  a  sequestrum  removed  by  the  finger. 


J  h  E  ■UIi^L"*  F'l'  f''- 
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PLATE  XXXV. 
TREPANNING  OF  THE  CRANIAL  BONES. 


I     Fig.  \.—A    rrrHral  nml  inUero-poglcrior  aeetuiii  of  li.e  ■  raiiiaiii.—A. 
view  of  the  cerubral  hemisphere  covered  with  its  membranes,  in  order 
to  show  the  poBition  of  the  middle  meningeal  artery  and  tbo  aiimaes 
of  the  dura- muter, 
l'  n,  «,  a,  Brtiiulirt  of  tht.  niithlle  intniagtai  arleri/. — This  art«ry  enters 

Ibe  interior  of  Ibe  crtiniam  by  the  foramen  Bpinosum.  Its  anterior 
bmnch,  which  is  the  largest,  furrows  the  anterior  and  inferior  angle 
of  the  pdirietal  bone,  half  its  djametor  Wing  lodged  in  a  groove  in  the 
bone.  It  ii  often  entirely  embedded  in  the  bone,  and  only  cometi  in 
contact  with  the  dnro-muter  after  it  has  run  through  an  oBseous  canal 
I  vf  conuderable  extent.     The  posterior  branch,  which  is  nut  so  largu, 

^^^B  nns  over  the  squamous  portion  of  the  temporal  bone.  It  is  itbove 
^^^Hltbe  level  of  the  anterior  itud  inferior  angle  of  the  parietal  bone  that 
^^^^■■n  injury  to  the  middle  meningeal  artery  in  to  be  feared. 
^^^  1,  6,  6,  r/w  coarie  of  the  „ij.frlor  Ini.yiludvtal  i»"«-.— This  einiiH  is 
lodged  between  the  two  cerebral  hemlBphereB,  and  i'i  formed  by  the 
doubling  in  of  the  falx  cerebri,  of  which  it  in  a  process.     It  Is  not 

Ipbteed  in  any  groove  in  the  bone  except  behind  for  about  n  fifth  part 
of  its  length.  Beginning  at  the  crista  goUi  of  the  ethmoid  bone,  it 
lenninates  at  the  internal  occipital  protuberance  on  a  level  with  the 
tOimhu'  herophili. 
./,  Tht  right  hila-ul  /iiiu..— The  liiteral  siiuisieB  are  lodged  for  about 
Ittlf  their  diameter  in  n  groove  which  separates  the  superior  from  the 
inferior  occipital  foass.  They  begin  at  the  internal  protuberance,  and 
W  directed  horizonUlly  towards  the  [>etroua  portion  of  the  temporal 
bone.  They  are  situated  Buperflcially  to  the  extent  only  of  2J  inches. 
They  torn  inwards  and  downwards  to  empty  themselres  at  the  posterior 
lacerated  foramen. 
Fig,  •l.—Applicnlitm  of  lUt  Irf/Mtx.^ii.  a.  'i,  -i.  The  four  flaps  result- 
ing from  n  crucial  incision  into  the  integuments  :  b,  the  trepan  in  the 
■ot  of  being  applied. 

Fig.  3. — Ejrcinioii  by  mfing  of  elijiper: — o,  Removal  of  the  angular 
pieoGH  of  bone  left. 

Fig.  i.—  Thr  o/in-alor  armnl  <cilli   a  Irntkiil'ir  hiife.—a,   levels   the 
«  of  the  wound  in  the  bone. 
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MuTHon  OF  Opkkating. 

The  patient  should  be  lying  down,  and  his  head,  resting  on  a  board 
furnished  with  a  cushion,  should  be  kept  in  position  by  asaiHtante. 
The  Hurgeou  should  theu  make  a  Y  or  a  T  stiaped,  or  a  crucial  incinoii 
through  the  integuments  which  bare  been  first  ehaved  ;  and  the  flaps 
should  be  dis8e<:ted  and  reflected  back.  The  periosteum  should  be 
raised  before  applyinu  the  <lrill  trepan,  or  the  French  trepan,  or,  still 
better,  the  English  trephine.  The  point  of  the  perforator,  or  centre- 
pin,  is  to  be  applied  to  the  denaded  bone,  the  body  of  the  trephine 
being  held  between  the  tbnmb  and  the  index-Gnger  of  the  left  band 
at  the  name  time  that  the  teeth  are  pressed  against  the  bone,  and  the 
right  hand  makes  a  rotatory  movement.  The  perforator  is  the  flret  to 
make  an  impression,  but  soon  the  teeth  reach  the  bone,  and  describe  n 
circular  groove.  When  the  latter  is  sufficiently  well-marked,  and  deep 
enough  to  engage  the  crown  of  the  instrument,  the  perforator  sboold 
be  removed.  The  operation  is  continued  by  grudnally  acotiloratjng  the 
rotatory  movements,  with  moderate  pressure.  From  time  to  time  the 
trephine  should  be  withdmwn  in  order  toclear  its  teeth,  and  to  examine 
with  a  quill  whether  it  has  uniformly  pierced  the  Ixme.  On  reaching 
ibe  imier  table  the  greatest  care  must  be  cnken  not  to  perforate  the 
duni-mater,  and  the  qaill -sounding  must  be  constantly  employed.  A* 
doon  as  the  bone  is  out  through,  or  nearly  cut  through,  the  disc  may 
lie  raised  with  the  elevator. 

When  the  operation  ia  over,  if  the  aection  is  not  quite  complete,  the 
projecting  points  of  bone  Bhould  be  removed  with  the  lenticular  knife. 

When  it  is  desirable  to  apply  the  trepan  more  than  once,  the  points 
should  be  at  some  distance  from  each  other,  while  the  intervening 
portions  of  bone  may  be  removed  with  the  cock'ti-creat  mw.  Or  the 
crowns  of  the  trepan  nuty  be  applied  in  such  a  manner  that  they 
encroach  one  upon  the  other,  the  angles  of  bone  which  intervene 
lietween  them  being  removed  with  the  cutting  forceps.  If  we  wish  to 
raise  by  means  of  this  operation  pieces  of  depreaaed  bone,  an  elevator 
should  be  applied  between  the  cranium  and  the  dnra-mater  without 
disturbing  this  membrane.  If  it  is  necessary  to  let  out  fluid  effused 
I'eneath  the  dura-mnter,  a  longitudinal  or  crucial  incision  should  be 
made  with  a  bistourj. 


AND  SURGICAL  ANATOMY. 


OSTEOTOMY. 


,   The  fDllowing  operationB  have  been  performed  for  the  relief  of 
mu  vnlgnm : 

tXlHTON'a  OPKBATIIiN. 
In  performing  this  operation  the  knee  is  fleiied  &b  fully  as  pnssible  ; 
1  long  tenotomy  knife  ia  introdiiceil  flatly,  ^  or  3  inches  above  the 
_  toner  condyle,  and  punbed  downwardfl,  forwnrda.  and  outwards,  nntii 
the  point  in  felt  in  the  intercondjloid  spaue.  The  cutting  edge  of  the 
tenotome  is  then  turned  downwardB,  and  the  Goft  tissues  are  dirided 
\0  the  bone,  as  its  withdrawal  ie  effected.  Adam'i's  saw  is  then  intro- 
duced alont;  the  groove  formed  by  the  kuife,  and  the  inner  condyle  is 
n  through  from  ftboTC  downwards,  for  about  three  qunrters  of  its 
bicknem.  The  fracture  ie  completed  by  forcibly  straightening  the 
lb,  the  loose  condjjo  slipping  upward  over  the  sawu  surface. 


Oustdn's  Link. 


LIMB. 


r  Thii  operation  may  also  be  performed  by  the  chisel  instead  of  the 
knw.  The  accompanying  woodcut*  iUnslratc  the  line  of  incision  and 
the  snbaequent  iriiaralion  ofthr  innrr  comli/le. 

The  tibia  and  the  fibula  have  been  operated  on  for  the  relief  of 
gt-nn  vaignm.  Billroth  cuts  the  tibia  bj  simple  section  near  its  head, 
while  Schede  of  Hamburg  cuts  a  wedge  oat  of  the  tibia  and  divides 
the  fibula  by  *implc  incision.  These  operations  are  seldom  practised, 
Sohede  has  of  late  performed  Hacewen's  operation,  Ogston  has  re- 
louDced  his  own  method  in  favour  of  Mocewen's. 


^^HtiouDced  his  n<x 
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FUR  GESI;  VAUiLM. 

The  accompanying  scbematizecl  woodcut  representR  the  lower  pan 
of  the  femur,  the  front  inner  and  back  aspocta  being  brought  int« 
view.  The  dotted  line  shows  the  position  of  the  epiphj^is.  A  few 
fibres  of  the  adductor  magnua  mnscle  and  its  tendinous  inRertion  tnb> 
the  spine  of  the  inner  condj-Ie  are  figured.  One  or  two  faint  linen 
running  obliquely  over  tlic  inner  aspect  indicate  the  direation  of  the 
fibres  of  the  vastus  intemns.  The  iihaded  somewhat  triangular  portion 
above  the  patellar  articular  surface,  represents  the  position  covered  by 
the  upward  prolongation  of  the  eynofial  pouch  in  front.  On  the  inner 
side  of  the  femur  is  a  cross,  the  heavy  line  of  which  running  lougi- 
tudinally  to  the  femoral  axis,  represents  the  seat  of  the  incisiou  in  the 
soft  parts,  while  the  light  transverse  lino  shows  the  position  of  the 
osteotomy.  The  somewhat  circnlar  drawing,  placed  under  the  femur, 
is  on  oatlino  of  a  transverse  section  of  the  femnr  at  the  seat  of  the 
operation,  the  portion  next  the  condyle  in  the  drawing  beii^  tfau 
inner  side. 


Distal  Extbeui 


OPBBATIO 


It  must  be  borne  in  mind  that  there  is  a  marked  difference  between 
the  a ntero- posterior  diameters  of  the  outer  and  inner  borders  of  the 
femur  at  this  part.  For  a  short  distance  above  the  condyles,  the  f  emar 
has  a  much  thicker  outer  than  inner  border  ;  in  many  instances,  the 
outer  is  twice  as  thick  as  the  inner.  If  the  form  of  the  bone  be  not 
borne  in  mind,  the  surgeon  may  think  that  he  hns  divided  ttauffioientljr, 
and  yet  ho  may  Bud  that  it  will  not  yield,  owing,  in  moat  cases,  to  tbo 
posterior  outer  part  remaining  intact.  The  line  of  osseous  intauon  ia 
considerably  above  the  epiphysis,  and,  consequently,  cannot  do  it  any 
harm.  The  only  portion  of  the  synovial  pouch  which  is  as  high  a* 
the  osseous  incision  is  the  narrow  prolongation  under  the  quadriceps 
extensor  tendon.  This  prolongation  may  reach,  in  the  adult,  abont 
2  inches  above  the  front  part  of  the  femoral  articulating  Burfsc«.  It 
is  somewhat  triangular  in  F.hape,  its  base  being  at  the  condyles,  and  It 
gradually  tapers  toward  the  middle  line  as  it  ascends.    It  is  attached 


to  the -under  surface  of  the  ligament  and  moves  with  it,  bo  that  in 
flexing  the  knoe  it  jit  carried  well  down.  There  is  a  iiuantity  of 
adifioBe  tiasue  Heparating  the  pouch  from  the  bone.  The  point  seltcted 
for  the  inciaoii  in  tbn  «ofI  parts  in  on  the  inner  side  of  the  limb, 
posterior  to  the  pouch.  The  maaner  of  introducing  the  oateotome, 
tirat  longitadinully  until  it  reaches  the  bone,  then  turning  it  transvereely, 
would  pnsh  the  pouch  aside,  even  if  it  wore,  in  any  case,  so  much 
distended  ae  to  reach  so  far  as  the  inner  side,  and  the  osteotomy 
would  then  be  perfonned  behind  it.  Regarding  the  arteries,  the 
femoral  passes  tbrough  the  aperture  in  the'adductor  ningnus  much 
above  the  sent  of  tbe  operation,  and,  with  ordinary  care,  cannot  be 
injured  in  its  position  behind  tbe  femur,  as  there  is  a  considerable 
itity  of  adipose  tissue  between  the  artery  and  the  lH>ne. 

nnastomotica  mo^ua  runs  close  to  nnd  [kirallel  with  tbe  adductor 

lus;  tbe  superior  internal  articular  runs  off   below   the  line  of 

.,  to  that  neither  is  injured. 

The  intiaion  iit  above  the  attachment  of  the  enlernal  lateral  ligaments 

and  the  poplitcns  tendon,  and  tbey  ore  moved  along  with  the  external 

indylr,  and  in   no  way  interfere,  but  rather  help  in  rectifying  the 

'The  accompanying  figure  is  a  tmnsvcrse  section  of  tbe  limb  at  the 
ktof  the  operation,  showing  the  bone  in  relation  to  the  soft  atructares. 
conHguration  of  the  bone,  the  distance  whiuh  exists  Iwtween  it 
and  the  upwanl  prolongation  of  tbe  synovial  pouch,  on  the  one  hand, 
and  between  it  and  the  great  vessels  on  the  other,  may  be  easily 
judged  of.  The  straight  line  indicates  the  soft  tissues  penetralcd. 
The  amount  of  adipose  tissue  is  greater  in  this  section  than  what 
usually  met  with. 

Thas  simple  osteotomy  through  tbe  femoral  condyloid  diapbjnis  in 
iu>  way  affects  the  articulation  of  the  knee ;  it  preserves  tbe  joint  with 
ita  ligaments  firm  aiiit  compact,  it  is  clear  of  the  epiphysiB,  and  cats  no 
reiael  reijuiring  ligature.  The  longitudinal  incision  in  the  soft  parts 
(■wes  through  skin,  cellular  tissue,  and  a  few  fibres  of  the  vastus 
iatrmini,  and  by  dividing  these  at  one  stroke  a  wound  is  made  which, 
tnftt«d  antideptically,  heals  without  a  ringle  drop  of  pus.  It  also 
rem  all  the  reqnirements  indicated  by  the  pathological  iiuiitomy  of 
valgum  :  the  usscons  lucision  being  made  through  the  inner  side 
7tlM  distal  portion  of  the  femoral  diapbysis,  the  part  which  is  moat 
genn  valgum, 
idea  thcM  benefits  there  are  other  advantages  in  this  mode  of 
operating.  In  tbe  division  of  the  condyloid  femoral  diaphysis  by 
gnkdoatcd  osteotomes,  no  bono  Is  removed,  the  osseous  tirsue  being 
■icTvly  condensed  at  each  side.  The  onnelform  hiatus  formed  on  the 
inner  aide  is  only  u  part  of  the  EiKO  required  for  the  rectification  of  tho 
dcfonnity  ;  the  remaining  jiortion  is  obtained  from  the  outer  side  of 
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the  bone.  The  incision  peiielrates  to  fally  tn-o-tfairda  of  the  femanl 
trnnsverae  thickness,  the  lemaiuderof  the  bone  being  bent  or  snapped. 
In  doing  GO  the  tiiwue  at  the  ap«x  of  the  wedge  acts  an  u  fnlcram,  >nU 
iiB  the  bone  ia  bent  bo  ax  to  fill  up  the  cuneiform  hiatim,  the  outer  lajers 
are  either  well  stretched,  or  a  wedge-shaped  opening  ia  left  on  i 
outer  side,  ao  tliat  both  outor  and  inner  udesoC  the  bone  contribute 
to  rectify  the  deformity,  the  quota   given  by  the  outer  ude  being 


determined  by  the  nmount  of  Btraightening  ncceasiiry.  Tbe  gap  nwrle  ' 
in  the  inner  Mde  of  the  limb  by  using  gradunted  oBteotoraee  has  the 
farther  advantage  of  enabling  lh«  bono  to  bo  fraulnred  or  bent  n 
easily  than  could  be  tha  caao  if  tbo  division  were  made  by  a  ainiple, 
straight  chisel.  The  limb  being  Btraightened,  the  cuniiiform  hiatUB  on 
the  inner  side  ia  thereby  immediately  filled  up,  nnd  a  Bmall  opening  a 
mrefaction  of  thu  OBseoua  tiMue  on  the  outer  side  ia  quickly  and  . 
finnly  aupplied,  the  periosteum  iKJng  prcwrved.  thoug-h  ^trolchcd  o 
the  gap. 


AND  SURGICAL  ANATOMY. 


lor 


Reference  to  the  woodcuts  will  aid  the  reader  in  following  the  stepn 
of  the  operation.  Fig.  10  is  a  sketch  of  a  case  of  genu  valgum,  the 
internal  condyle  being  lowered,  owing  to  the  curve  of  the  lower  third 
of  the  femur  and  the  augmentation  of  osseous  matter  on  the  inner 


Fig.  10. 

FlMITK  AfITECTKI)   WITH  GeNU 

Valgum. 


Fig.  11. 
Incisiok  made  in  Mackwen*8  Opeba- 

TION   *OR  (iENU   VAUiUM. 


distal  portion  of  the  diaphysis.  Fig.  11  shows  the  form  and  direction 
of  the  osseous  incision  made  on  the  inner  side  of  the  limb  by  the 
osteotomes,  extending  to  fully  two-thirds  of  the  osseous  breadth. 
Fig.  12  is  the  same  limb  after  straightening,  the  cuneiform  gap  on  the 


Fig.  12. 

Mackwkx's  Operation  fob  Genu  Vau;i'M. 
Rehult  aktkr  Straightening  the  Limii. 

inner  side  being  now  filled  up  by  the  approximation  of  the  separate 
Mir&usea,  while  a  slight  hiatus  has  been  left  on  the  outer  side  of  the 
limb,  coreretl  hy  j)frioifteuw.  In  many  cases  there  is  actually  no  gapf 
properly  speaking,  left  on  the  outer  side,  the  osseous  tissue  being 


stretched  or  rarefied,  the  one  portion  still  interdigitating  with  the 
other,  aa  ie  th«  caee  in  a  )^en-stick  fractnre.  When  the  bone  is  hard 
and  brittle  the  alight  hiatus  is  left. 


M.u 


s  Oi-K 


niB  Gk\i 


s  Teqvii-cd. — A  straight  Bbarp-point«d  sctUpel ;  a  set  of 
ft  wooden  mallet. 

The  operation  as  performed  by  Macewen  la  as  follows  :  The  limb, 
being  rendered  bloodless,  is  placed  on  a  sand  pillow,  where  it  iseecurelj 
held  by  two  assistantsL  One  assistant,  standing  on  the  opposite  side 
of  the  table  from  that  of  tbo  operator,  places  his  right  band  on  the 
tbigh  ;  while  the  other,  standing  at  the  foot  of  tbo  table,  places  his 
right  bund  on  the  upper  part  of  the  tibiu.  The  operator  sponger 
seat  x>f  operation  with  one  to  twenty  watery  airboliicd  solution; 
spray  is  then  directed  on  the  part.  A  sharp-pointed  scalpel  is  intro- 
duced on  the  inside  of  the  thigh,  at  a  point  where  the  two  following 
lines  meet — one  drawn  transversely,  a  finger-breadth  above  the  superior 
tip  of  the  external  condyle,  and  a  longitudinal  one,  drawn  half  an  inch 
in  front  of  the  addactor  magnus  tendon.  The  si^alpel  here  penetrates 
at  once  to  the  bone,  and  a  longitudinal  incision  is  mode  enfficient  to 
admit  the  largest  osteotome  and  the  finger — if  the  operator  deems  it 
necessary.  Before  withdrawing  the  scalpel,  the  lai^est  oatectomc  i( 
sUpped  by  its  side  until  it  reaches  the  bone.  The  scalpel  is  withdrawn, 
and  the  osteotome,  which  whs  introduced  longitudinally,  is  now  turned 
transversely  in  the  direction  required  for  the  osseous  incision. 
turning  the  osteotome,  too  much  pressure  must  not  be  exerted,  lest  the 
periosteum  be  scraped  off.  It  is  then  convenient  to  pass  the  edge  of 
the  osteotome  over  the  bone  nntil  it  reaches  the  posterior  internal 
liorder,  when  the  entire  cutting  edge  of  the  osteotome  is  applied,  and 
the  instrument  is  made  to  jienetrate  from  behind  forwards  and  toward 
the  outer  side.  After  completing  the  incision  in  that  direction,  the 
osteotome  is  made  to  traverse  the  itmcr  side  of  the  bone,  cutting  it,  a 
it  proceeds,  nntil  it  has  divided  the  uppermost  part  of  the  internal 
border  ;  when  it  is  directed  from  befoi'e  backward,  toward  the  ontcr 
posterior  angle  of  the  femur.  On  cutting  on  these  lines  there  is  n 
fear  of  injuring  the  femoral  The  bune  may  be  divided  without  paying 
heed  to  this  order,  but  it  is  better  that  the  operator  should  have  a 
definite  order  of  procedure  in  bis  mind,  so  that  he  may  be  certain  as  to 
what  has  been  divided,  and  what  remains  to  be  done.  In  using  the 
osteotome,  the  left  hand,  tn  which  it  is  grasped,  ought  to  give,  after 
each  impulse  supplied  by  the  mallei,  a  slight  movement  of  the  blade 
— not  transveively  to  its  axis,  but  longitudinally —so  as  to  preolnde 
any  disposition  to  liiity  which  it  might  otherwise  assume.  After  the 
inner  portion  of  the  bone  is  divided,  a  finer  instrument  may  be  slipped 
over  the  first,  which  is  then  withdrawn  ;  and  even  a  third,  if  necemry, 
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tAke  the  piac«  of  the  second,  when  the  outer  portion  of  the  bone 

to  be  divided. 

;h  depends  on  tho  Teraatance  met  with,  whether  one  or  more 
itomea  be  used.  If  the  tissue  is  yielding,  one  may  su&toe  ;  if  bard 
britlU,  two,  or  three,  will  effect  the  division  easier,  and  with  less 
risk  of  breaking  or  splitting  the  bone  longiluijinally.  In  the  adult, 
the  dense  circumferential  layer  of  bone  resists  the  entrance  of  the 
oMcotome  at  the  outset ;  but  several  strokes  cause  it  to  penetrate  this 
raperficial  dense  portion,  when  tbe  instrument  will  p&ss  easilf  throDgh 
the  csncetlaled  tissue.  After  a  little  experience,  the  surgeon  recognises 
bj  feeling  and  sound,  when  the  osteotome  meets  the  bard  layer  on  tbe 
outer  aspect  of  the  bone.  If  it  lie  conndurcd  desirable  to  notch  or 
penetrate  this  outer  dense  part  of  tbe  bono,  in  doing  so  the  osteotome 
onght  to  bo  grasped  firmly  by  tbe  left  hand,  the  inner  border  of  the 
bond  rusting  on  the  limb,  so  as  to  check  instajitly  any  impetus  which 
may  be  considered  too  great.  Macewen  thinks  it  better  to  snap  or 
bend  this  layer,  and  not  to  cut  it.  When  the  instrument  is  to  be 
altered  in  position,  it  ought  not  to  be  pulled  out  in  the  ordinary  way, 
u  it  is  then  liable  to  be  removed  from  the  wound  in  the  soft  parts,  as 
well  ax  from  the  bone.  Instead,  let  tbe  left  band,  with  its  inner 
border  resting  on  the  limb,  grasp  the  instrument,  while  tbe  thumb  is 
pn)Me<l  under  the  riilgo  afforded  by  the  rounded  head,  and  gently  lever 
Uw  osteotome  outwards,  by  nn  extension  movement  of  the  thumb.  In 
this  way  the  movement  may  be  regulBt«d  with  precision.  It  is 
de«t«hle  to  complete  all  tbe  work  intended  by  tbe  osteotome  before 
ivtnoval  from  the  wound. 

When  the  operator  thinks  that  the  bone  has  been  sufficiently  divided, 
the  oBt«otome  is  laid  aside,aBpongesatur3tedinone  tofortycarbolized 
watery  Mlution  is  placed  over  the  wound,  the  surgeon  holding  this  in 
one  hand,  which  be  at  the  same  time  employs  as  a  fulcrum,  while  the 
other  liand  gntsps  the  limb  lower  down,  using  it  as  a  lever,  and  jerks 
if  tbe  tione  be  hard,  or  bends  slowly  if  the  bone  be  soft,  in  an  inward 
dincEJon,  when  the  bone  will  snap  or  bend,  ns  the  case  may  be.  Tbe 
lb  is  then  brought  into  a  straight  \me.  A  sponge  saturated  in  one 
forty  watery  solution  is  placed  over  the  wound,  and  kept  in 
^OHtion  by  a  gauze  bandage.  This  is  retained  until  tbe  neighbouring 
Iltnh  ia  operated  on.  After  the  wound  is  thus  prot«cted,  the  elastic 
ibbing  controlling  the  circulation  is  removed,  and  the  hmb  is  held  by 
anasustant  who  practises  extension  meanwhile.  After  theotberUmbnan 

iperated  on,  it  is  similarly  treated,  while  the  first  is  being  dreseed. 
ifore  applying  the  dressing,  any  redundant  cellular  tissue  which 

protmde  from  the  wound  ought  to  be  removed  by  a  pair  of 
carved  on  the  Ant.    The  wound  is  then  dressed  antiseptically, 
waA  placed  in  a  spwial  splint.    Tbe  splint  is  a  modification  of  tbe  half 
box,  the  onter  [nrtion  being  carried  up  like  a  long  spUnt  to  about  tbe 


anasw 


tfaird  OF  fourth  rib,  and  it  projectfl  beyond  the  posterior  splint  at  tb« 
foot.  Thin  projection  in  fixed  in  the  clamp  of  a  bedrest,  and  so  the 
whole  splint  and  limb  are  kept  motionlesB  and  Bl«Bdj-, 


Adams's  Operation. 

This  consists  of  aulxmtnneouBly  severing  the  neck  of  the  femnrso  as 
to  enable  that  bone  to  be  brought  down  into  a  8trai|(ht  line  vrith  thq 
body.  The  left  thamh  is  placed  firmly  w)  as  to  compress  the  soft 
tisanes  solidly  against  the  bone— at  a  point  situated  in  the  centre  of 
the  top  of  the  grciit  trochanter,  and  breadth  of  one  finger  aboTe.  At 
this  point  the  narrow-bladcd  knife  is  pushed  in  till  it  reaches  the  neck 
of  the  femar  at  a  right  angle,  across  the  front  of  which  it  is  then 
oarried.  The  knife  is  gently  moved  to  cut  asjiace  for  the  easy  insertion 
of  the  saw,  which,  traversing  the  course  of  the  knife,  reaches  the  front 
of  the  neck  of  the  femur  and  gradually  cuts  it  completely  through. 
Mr.  Adaros  lays  stress  upon  not  fractnring  any  part  of  the  bone,  bnt 
continnes  the  sawing  movement  nntil  he  feels  that  the  niw  is  free  of 
the  bone,  and  moving  iu  the  soft  tissues  only  behind  the  Irons.  Tbein- 
ntrument  is  then  removed,  and  a  pad  of  lint  plastered  over  the  woand. 

After  section  of  the  nuck,  the  femur,  in  some  coses,  may  be  moved 
down  into  the  required  position,  and  fixed  with  a  IiistonV  splint  Itw 
a  good  plan  to  apply  an  ice-bag  over  the  groin  for  two  or  three  days  to 
prevent  inllaramatory  action. 

In  one  case,  the  section  has  been  retained  for  a  verj*  long  time  a*  a 
fibrous  union  by  means  of  passive  motion  allowing  of  some  movement 
of  the  hip  ;  but  snch  good  fortune  is  not  to  lie  expected,  for  ofseona 
tissue  will  be  certainly  developed  sooner  or  later. 

In  many  case^,  after  the  neck  of  the  bone  has  been  severed,  the 
femur  is  still  held  firmly  in  position  l)y  cicatricial  tissae,  by  contrac- 
tions of  the  muscles  and  tendons  surrounding  the  joint,  and  in  aotne 
cases  this  operation  cannot  be  performed,  or  is  accompanied  by  too 
irreat  risk,  in  couRuquence  of  the  alteration  of  the  neck  in  length  or 
Hbnpe,  due  to  absorption  or  throwing  out  of  new  bone.  Mr.  riant, 
therefore,  proposed,  and  first  performed,  the  following  operation. 

GANT'a  Opekathin*. 

This  consists  of  cutting  through  the  shaft  of  the  femur  immediately 
lielow  the  leMer  trochanter — clear  of  all  tendons  and  inflammatory 
organizations  about  the  joint.  The  femur  is  by  this  means  ouily 
reduced  to  a  normal  position,  but  is  accompanied  by  shortening  to  the 
extent  of  aliout  1  inch. 

Maunder,  of   the   London   Hospital,  substituted  the  chisel  for  the 
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taw  in  0ant*8  operation.  The  chisel  has  its  catting  blade  central,  and 
not,  like  the  carpenter's  chisel,  on  one  surface ;  and  it  should  be  made 
decreasing  in  size  upwards  from  the  shoulder  of  the  cutting-blade,  so 
that  it  shall  not  act  like  a  wedge,  and  fix  itself  in  the  wound  of  the 
bone. 

AxniYLOSW  OF  THK  KXKK-.IOIXT. 

In  many  cases,  section  of  the  femur  may  be  employed,  as  in  genu 
valgum. 

Barton's  operation  consists  uf  cutting  out  a  wedge-shaped  piece  of 
l)one  from  the  joint.  The  section  of  the  upper  surface  of  the  wedge 
must  be  at  a  right  angle  to  the  shaft  of  the  femur,  and  of  the  lower 
surface  at  a  right  angle  to  the  shaft  of  the  tibia,  so  that  the  size  of  the 
wedge  will  vary  according  to  the  angle  at  which  the  knee-joint  is 
anchylosed.  There  will  be  shortening  of  the  limb  to  the  extent  of  the 
measurement  of  the  base  of  the  wedge.  This  operation  amounts  to  an 
excision  of  the  knee-joint  with  all  its  attendant  risks,  and  has  to  be 
treated  in  all  respects  similar  to  that  operation. 
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OPERATIONS  WHICH  AltE  PERFORMED  UPON  THE 

ORGAN  OF  VISION. 

OPEEATIONS  UPON  THE  EYELIDS. 

A\AT(JMV. — TlIK  EVBLIIIP. 
The  following  elements  partly  euter  into  the  Btrnctnre  of  the  eyeli<1t>. 

1.  Th«  Ma,  which  is  delicate,  eoft,  elastic,  and  loosely  nnited  to  the 
Robjacent  tissaea. 

2.  A  layer  of  eeUnlar  ti>»af,  uniting  the  ttkin  to  the  miiGcukr  layer 
This  tissue,  heiug  very  loose,  is  favourable  to  the  development  of 
encysted  lumonre.  It  ia  often  the  seat  of  serona  infiltrations  and 
erysipelatous  inAammation,  and  which  snbseqnentlj  give  rise  to 
traumatic  lesions  of  the  eyelids  and  face. 

3.  Tlif,  mu'cvlnr  Inj/i-r,  compofed  of  the  most  central  fibres  of  the 
orbicularis  palpeljrarum,  and  forming  thin  pale  archea  over  the  eyelids, 
which  are  not  connected  at  the  external  comnussnre.  The  □p|>er 
eyelid  has  also  its  own  ranscle,  the  levator  palpehiro  snporioris,  which 
is  situated  behind  the  orbicular  muscle.  Thi»  muscle  takes  origin 
within  the  orbit,  and  is  attached  to  the  tarsal  cartili^^e  by  a  thin 
aponeurosis.  It  receives  its  nervous  filaments  from  a  fascicnlns  of  the 
third  nerire.  and  it  regulates  the  elevating  movements  of  the  upper 
eyelid,  whilst  the  action  of  closing  the  lid  is  under  the  influence  of  the 
facial  nerve.  Itis  to  paralysis  of  this  muscle  that  blepbaroptosie  is 
the  most  part  due. 

4.  Tlie  lanol  riirlilnirex,  situated  behind  the  mnscnlar  layer,  and 
consisting  of  small  fibrous  lametle,  constitute  as  it  were  the  skoletnns 
of  the  lids,  which  maintain  them  iu  their  proper  form  and  poaitio: 
The  cartilage  of  the  upper  lid  is  about  ilouble  the  depth  of  that  of  the 
lower  one.  Both  are  united  internally  and  externally  by  a  palpebral 
ligament,  with  which  is  connected  the  orbital  aponeurosis. 

5,  The  .l/i-itoniidH  glanda  are  situated  between  the  tarsal  cartilages 
and  the  conjunctiva.  They  open  by  minute  ducts  on  the  face  and 
Vjorder  of  the  eyebds.  Their  hypertrophy  gives  rise  to  very  small 
tumours,  whiuh  are  frequently  noticed  on  the  conjunctiva. 

r>.   The  cnnjunrli'iii   or  jxiljirlirat  iiiHcout  tiifndrnne  covers  the  deep 
surface  of  the  eyelid  and  is  reflected  upon  the  globe  of  the  eye.     It 
very  vascular,  especially  at  the  oculo-palpebral  fold. 

All  the  elements  which  enter  into  the  structure  of   the  eyelids  a 
intimately  united  at  the  free  border  ;  but  are  more  loose  the  further 
they  are  removed  from  this  part. 

The  arteries  of  the  eyelids  are  somewhat  distant  from  the  free 
Ixirders,  and  only  inosculate  beyond  the  tarsal  eartilngcs.  We  c 
therefore  raise  a  semilunar  flap  from  the  free  l>orderof  the  lids  withoat 
meeting  with  any  considerable  luemorrhage. 
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PLATE  XXXVL 

OPERATIONS  UPON  THE  EYELIDa 

Pig.  i. — SifmhU^^ron — Ammon^s  mdhocL — ^Tlie  portion  of  the  eye- 
lid wldbh  edheree  to  the  globe  of  the  eye  is  endoeed  between  two 
iiiauM»Mi,  Oi  d,  and  e,  5,  which  isolate  it  from  the  rest  of  the  eyelid. 

tte  nnited  by  three  sntores,  the  little  adherent  triangolar  flap,  a. 

Kg.  S.—EpUsanthus, — a,  b,  c,  d,  An  elliptioal  wound,  resolting  from 
the  eaoiaion  of  a  fold  of  skin  taken  from  the  root  of  the  nose. 

FSg.  4 — BlepharopU)9U — ordinary  operation. — a,  Preamre  or  cross- 
action  forceps  seising  a  fold  of  skin,  6,  on  the  upper  eyelid,  which  is 
eaoiaed  with  the  seissoni,  c. 

Pig.  6. — 8am€  operaikm — Huntg  pkm.'—a^  b,  e,  Form  and  position 
of  the  flap  that  is  removed.  Fig.  5. — Un,  the  operation  oompletedl 
llie  edges  of  the  wound  are  brought  together  with  the  twisted 


FSg.  6. — Enhropkm — if.  JanMon^s  plan, — The  surgeon  seises  with 
Adams's  foroeps  a  yertical  fold  of  skin,  and  excises  it  with  the  curved 
■oiBSorB,  b  ;  e,  d,  the  same  operation  finished  near  the  external  angle  of 
the  eye  ;  the  edges  of  the  wound  are  united  by  three  twisted  sutures. 

pig.  7. — Entropion — Cramptons  method  modified  by  that  of  Guthrie. — 
a  and  5,  Vertical  incisions  carried  through  the  whole  thickness  of  the 
lid  ;  r,  d,  transverse  incision  through  only  half  the  thicknes^f  the  lid. 
The  edges  of  this  incision  are  brought  together  with  the  snturep,  e,  e, 
«,  e  ;  a  piece  of  plaster,  /,/,  retaining  the  threads  on  a  level  with  the 
eyebrow. 

Fig.  8. — Ectropion — Adams  s  ojjeration. — «,  First  incision  made  into 
the  lower  lid  ;  the  surgeon  seizes  the  edge  of  the  lid  outside  that 
indaion  with  the  forceps,  b,  and  with  the  scissors,  c,  cuts  a  small 
triangular  flap. 

Fig.  9. — Same  operation—  Dieffenhnvh^ a  plan.— a,  by  Incision  made  in 
the  lower  lid  ;  the  surgeon  with  the  force]>8,  c,  draws  the  conjunctiva 
into  this  incision,  and  excises  it  with  the  scis-sors. 
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PLATE  XXXYII. 
FUETHER  OPERATIONS  PERFORMED  OX  THE  EYELIDS. 

Fig.  l.—Eclropion—M.  Desmai-rtt'f  o/in-alion.—a,  h.  First  inciaion 
lieg'iiiniiig  at  the  external  angle  of  the  eye  :  &,  e,  seuond  incision  lie- 
ginning  ut  the  freo  lionler  of  the  lower  lid  and  juiuiug  the  first  at  h ; 
r,  il,  and  «,  rl,  two  inciaiona  begiuniiig  at  the  internal  extreniitioa  of 
the  two  first,  and  meeting  &t  d,  at  the  point  of  reflection  of  tlie  ochIat 
iind  palpebral  mucouB  membranes. 

Fig.  2. — Same  ojieralinn  Jini/heil. — Three  sntnres,  «,  /i,  a,  uniting  the 
edges  of  the  wound. 

Fig.  3. — Blepharoplatty — Junea's  plan. —  Operation  Jiiiixhetl, — a,  b,  c. 
Triangular  flap  replaced  for  the  purpose  of  covering  the  denuded  sur- 
face ;  f,  d,  approximation  of  the  integuments  in  order  to  fill  np  tfae 
wound  wbicli  the  removal  of  the  flap  haa  left  behind. 

Fig.  i.  —  Ulephtroplaatie  opei'olioii  hn  ilUpUieaneat  —  melliod  of 
Difffriiliofh. — a,  b,  r,  Triangular  flap  resulting  from  the  removal  of  a 
tumour  :  h,  d,  and  d,  e,  two  incisions  enclosing  a  flap  of  skin  which  is 
reSected  within  in  order  tc  cover  the  wound,  a,  b.  r. 

Fig.  5.— HUpliai'oplaMti/  by  torxion. — a,  b,  c,  d,  Elliptical  wound  on 
the  upper  lid  ;  e,  e,/,  incision  marking  out  a  flap  of  skiu  from  the  fore- 
head for  the  purpose  of  covering  the  wound,  ii,  b,  c,  il. 

Fig.  6. — The  mine  operation  jiiMied.  — The  flap  covering  the  wound  ; 
the  sutures,  o,  n,  a,  fix  it  to  the  eyelid,  while  the  edges  of  the  wound 
that  have  been  left  behind  are  brought  together  with  the  twisted  suture. 

Fig.  l.—Exlirii'ilioa  i>f  lumoam  from  the  upper  lUl. — Application  of 
the  round  forceps  of  M.  Desmarrea. 

Fig.  K—Falirpaiionof  a  tiimoar  from  the  internal  nurfai^e  of  the  lower 
lid.^kn  asaistaut,  provided  with  a  double-grip  forceps,  a,  everts  the 
lid  upon  a  support,  6,  while  the  surgeon  dissects  out  the  tumour  with 
the  forceps,  r,  and  small  bistoury,  d. 


METHODS  OF  OPEEATrSG. 


Coloboma  is  a  congenital  or  uccidentol  division  of  the  whole  thick- 
ness of  the  eyelid.  If  the  division  is  congenital,  the  edges  should  be 
pared,  and  afterwards  brought  together  by  means  of  two  or  tlire« 
twisted  sutures.  If,  on  the  other  band,  it  is  accidental  and  recent,  the 
bleeding  edges  of  the  wound  should  be  approximated  in  a  umilar 
manner.  The  pins  should  be  applied  at  a  distance  from  the  free 
border  of  the  lids  ;  they  ebonld  pierce  the  skiu  and  the  tarsus,  without. 


-.r^. 
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iztending  through  the  whole  thickness  of  the  liil,  io  as 
oid  the  inflnnimatSon  which  would  urisc  from  their  contact  tv 
m  the  globe  of  the  eye. 

ANK\1,i)IK,EP1IAR0S. 

AnkyloblephiirDti,  or  adheEion  of  the  lids  together  at  their  free 
[  borders,  is  i«relj  congenital.    It  is  a  frequent  result  of  ulceration  of 
r  the  edges,  and  may  be  either  partial  or  complete.    If  it  bo  partinl,  we 
I    esn,  according  to  the  extent  of  the  adheeion,  divide  it  either  with  the 
blunt'poiated  aciasora,  or  with  a  histonry  guided  by  a  director  intro-   ■ 
doced  between  the  eye  and  the  lids.     If  the  adhesion  is  entire,  we  | 
must  fixst  make  a  small  opening  at  the  external  angle  of  the  eye, 
between  the  two  lidn.  and  then  insert  into  tbe  aperture  a  director, 
which  will  guide  the  bistoury  in  tbe  diTision  of  the  adherent  parts. 

In  all  cases  we  muat,  before  operating,  be  sure  that  the  lids  are  not 
adherent  to  the  globe  of  the  eje.  If  there  are  any  fibrous  bands  uniting 
the  palpebral  mncons  membrnae  to  the  eye,  they  must  be  previously 
broken  down  with  tbe  stylet.  Directly  the  operation  is  completed,  it 
irill  be  necessary  to  prevent  the  formation  of  fresh  adhesions.  For 
this  purpose  the  lids  should  be  separated  each  day,  whilst  a  small  piece 
of  oiled  lint  may  be  introduced  between  them  as  a  dressing  ;  strips  of 
kdhesive  plaster,  judiciously  placed,  may  aid  in  keeping  them  apart. 
plL  d'Anunon  proposed  to  dissect  a  flap  from  tbe  conjunctiva,  and  to 
X  it  npon  the  wound. 

SVMnLEl'KAHI'S. 

Symblepharou,  or  the  adhesion  of  the  lids  to  the  globe  of  tbe  eye,  is 
very  rarely  congenital.  On  the  other  hand,  it  is  a  frequent  result  of 
inflammation  with  loss  of  tissue,  attacking  the  palpebral  or  ocular 
oonJQDUtiva.  TfaH  condition  consists  of  fibrous  bands  more  or  less 
flxteDoated,  uniting  the  palpebral  mucous  coat  to  tbe  globe  of  the 
eye.  These  hands  restrain  the  movement  of  the  globe,  aud  conse- 
qnently  it  ia  necessary  to  divide  thctn.  If  they  are  isolated,  as  in  the 
faridle  form,  they  may  be  divided  with  fine  scissors  :  the  edges  of  the 
reralting  conjunctival  wound  should  be  brought  together  with  fine 
sQtnrcs  if  tbey  do  not  fall  together  naturally.  To  prevent  fresh 
adhesions,  careful  doily  dressing  is  necessary  ;  the  parallelism  of  tbe 
two  little  wounds  resulting  from  the  division  of  the  bands  may  be 
avoided  by  drawing  the  lid  outwards  by  means  of  an  adhesive  fillet  or 
bHnd.  When  the  symblepbaron  consiats  of  numerous  serrated  bands, 
rendering  the  eye  immovable,  recourse  may  be  had  to  the  following 
0|>eration.  The  best  method  of  procedure,  however,  is  to  transplant 
one  or  two  flaps  of  lieulthy  conjunctiva,  according  to  circumstances, 
l-isto  the  wound  left  after  a  eircful  dis$«;tion  of  the  lid  from  the  globe. 


^^■-isto  the  wou 
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M.  d-Amim>C»  operalhn  (Plate  XXXVI.,  Figs.  1,  2)>-  continuou* 

He  encloses  within  two  inoisiong,  r,  t,  and  a.  h,  carried  through  the 
whole  thickneBs  of  the  lid,  that  portion  of  it  which  is  adherent  to  the 
globe  of  the  eye.  As  bood  ns  this  triangular  ilap  has  b«en  removed, 
the  eye  mil  recover  ita  usntil  movements.  The  two  edges  of  the  wound 
are  then  to  be  united  with  two  or  three  twisted  sutures. 

Et'TCANTliri'. 
D' Amnion  gave  the  name  of  Epicanthns  to  a  serailunar  fold  of  skin, 
with  its  concavity  externally  encroaching  more  or  less  upon  the  inner 
angle  of  the  eye  (see  Plate  XXXVl.,  Fig.  3).  To  correct  this  fault,  a 
vertical  fold  of  skiu  should  bo  seized  internally,  and  on  a  level  with 
the  epicanthus,  at  the  expense  of  the  skin  of  the  nose.  The  effect  of 
making  this  fold  is  to  uncover  the  angle  of  the  eye  by  dragging 
inwards  the  epicanthua  which  conceak  it.  The  fold  of  skin  is  excised 
with  one  cut  of  the  curved  scissors.  The  edges  of  the  oval  wound 
thus  produced  are  then  brought  together  with  suturee  with  the  effect 
of  removing  the  epicanthns.  If  the  epicanthua  is  double  it  will  be 
convenient  to  take  a  fold  of  ekin  between  the  eyes  from  the  middle  of 
the  nose  in  order  to  remedy  the  affection  on  both  sides  by  one  opero- 

Bi.Ern.\iiorTc.B!.>*  (Plate  XXXVI.,  Figs.  4,  5.  and  5  hi>). 

Blepharo ptosis,  Ptosis,  BIcpharoplegia,  is  the  partial  or  complete 
drooping  of  the  upper  eyohd  over  the  eye.  Sometimes  congenital,  it 
may  result  from  injury  to  the  levator  jialpebne  ;  or  paralysis  of  that 
muscle,  dependent  upon  a  lesion  of  the  tbinl  nerve,  or  the  branch  of 
the  latter  supplying  the  muscle  ;  or  from  loss  of  elasticity  and  conse- 
quent elongation  of  the  integument  iu  old  people:  partial  pto^s  is 
also  an  accompaniment  of  long-^ta tiding  granular  disease  of  the  lid. 
The  following  method  is  that  usually  practised  for  the  rehef  of  the 
condition. 

Oi-dinary  oprraHon  (Fig.  4). 

Seiie  with  the  pressure  or  cross-action  forceps,  a,  a  transverse  fold 
of  skin,  h,  on  the  upper  lid.  The  great  point  is  to  make  the  fold  of 
skin  of  sufficient  size  to  admit  of  the  lid,  when  lowered,  covering  the 
globe  of  the  eye.  If  it  is  made  too  short,  a  second  operation  will  bo 
necessary  ;  if  too  long,  it  may  lead  to  the  formation  of  an  ectropion. 
The  fold  of  skin  should  be  excised  with  the  scissors,  c,  together  with  s 
horizontal  atrip  of  the  sahjacent  orbicularis  muscle  corresponding 
thereto,  the  result  of  which  is  an  elliptical  wound,  the  edges  of  which 
must  be  adjusted  with  two  or  three  snturea.  Some  sni^eons  pass 
threads  through  the  fold  which  has  been  seized  by  the  forceps,  and  then 
excise  it  in  front  of  the  threads  which  are  thus  already  in  place  for 
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nnitliig  the  edges  of  the  wound.     ThU  prnctico  has  the  advaiitnge  of 
shortening  the  operation,  and  mnkiug  it  less  painful, 

It  is  recommended  tbut  the  skin  be  reinove<l  in  such  8  position  ax 
to  take  advantage  i>f  the  notion  of  the  occipito-f rontalia  or  supraciliary 
muscle. 

Iliiiil't  ttifihod  (Fig.  iJ,  and  5  tis). 
Having  shaved  the  eyebrow,  remove  a,  eemi -elliptical  flap,  o,  li.  c,  the 
site  of  which  should  l>c  in  proportion  to  the  extent  to  nhiuh  the  eye- 
lid is  ruluxed,  and  bring  together  the  edges  of  the  wound  in  the  usual 
manner.  By  this  means  the  upper  lid  is  elevated  (see  Fig.  5  bit).  The 
cicatrix  of  the  wound  is  concealed  by  the  eyehrow- 

H.  St'dillot  proposed  to  utilise  the  supraciliary  muscle  by  dissect- 
'"liig  its  external  insertion,  whicb  he  causes  to  descend  into  the  eyelid. 
ly  this  means  he  would  put  the  aovument  of  the  lid  under  the  influence 
[Cf  those  of  the  aupraciiiary  moscle. 


OK' 


.NIC  ENTRiirri 


.ND  TRl(;HIA:fifi. 


Entropion.  Hn  affection  cbaracteriEed  by  a  turning  inwards  of  the 
free  edges  of  the  eyelids,  is  the  result  (1)  of  spasm  of  the  orbicularifi, 
(2)  or  of  contraction  of  cicatricial  tissue  whicb  forms  after  the  destruc- 
tion of  a  oondderable  area  of  the  palpebral  conjunctiva,  either  from 
graanlar  disease,  or  injuries  such  as  lime-burns,  etc.  Both  conditions 
laay,  however,  coerist.  When  a  few  or  all  of  the  lashes  are  distorted 
displaced  inwards,  and  thus  brought  into  contact  with  tba  cornea, 
condition  is  known  by  the  term  '  trichiasif,'  as  distinguished  itma 
intuming  of  the  lid  or  '  entropion.'  The  indications  for  the 
nrgical  treatment  must  depend  upon  the  causes  producing  the  condi- 
tion, and  itd  severity. 

Entropion  oocurriug  iu  old  people,  the  result  of  'spasm'  of  the 
orbicularis  muscle  with  relaxed  skin,  may  be  eometimts  remedied  by 
temporarily  raaiotoiniug  the  lid  in  an  everted  condition  by  means  of 
collodion,  or  strips  of  adhesive  plaster  adequately  applied,  or  by  giving 
tbe  patient  instructions  to  overcome  the  inversion,  when  it  takes  plBc«, 
by  palling  upon  the  skin  of  the  lid  with  the  finger.  If  suuh  means  be 
inrnffictent,  an  oval  piece  of  skin  with  the  subjacent  orhiaularis  muscle 
idiould  be  excised,  as  iu  the  operation  for  ptosis,  the  piece  removed 
being  pinched  up  in  the  forceps  as  close  to  the  margins  of  the  lid  as 

Bhould  only  one  or  two  lashes  grow  inwards,  relief  may  be  obtained 

by  pnlling  them  out  from  time  to  lime  with  epilating  forceps  ;  but  if 

wliole,  or  nearly  the  whole  row,  are  turned  inwards,  the  radical 

irpstion  of  the  hair-bulbs  should  be  practised,  or  in  cases  of  loas 

iTorily,  one  of  tbe  other  operations  described  below. 


Oiia-alion  for  remoiml  if  llie  tT/ekithee. 

The  curved  plate  of  the  compresioriam  forceps  having  been  placed 
between  the  lid  and  the  globe,  the  metallic  olamp  ia  screwed  down 
upon  the  outer  surface  of  the  lid,  so  holding  the  latter  firmly  and  con- 
trolling the  bleeding ;  the  larual  border  thus  left  uncovered  is  rendered 
tense  and  supported  by  the  subjacent  plate.  An  incision  is  made  along 
the  margin  of  the  lid,  as  if  to  split  it  (commencing  juit  outude  the 
punctum),  in  a  plane  parallel  to  the  external  surface,  bo  placed  that  tf 
possible  oil  the  hair-bulbs  shall  lie  outside  it,  and  carried  to  such  a 
depth  that  it  shall  pass  beyond  their  roots.  A  second  incision  is  then 
curried  along  the  outer  surface  of  the  lid  in  a  plane  at  right  angles  to 
the  first,  at  n  distance  of  about  ^j  inch  above  the  tarsal  margin,  eo 
passing  nbore  the  bulbs  of  the  laabes.  It  should  divide  the  skin  and 
subjacent  tissue,  curving  gradually  into  the  first  incision  at  either  end. 
The  included  portion  of  skin  bearing  the  lashes  ia  dissected  off  with 
the  knife  and  forceps,  exposing  the  tarsus  ;  any  hair- follicles  remaining, 
which  will  be  seen  as  dark  point^i.  shoald  be  removed.  No  sutures  are 
necessary. 

Bvrow'e  (qm-alion. 

The  lid  having  been  everted,  a  puncture  is  made  close  to  the  out«r 
or  inner  cantbus,  according  as  the  right  or  left  lid  ia  to  be  operated 
ution,  in  order  to  admit  one  blade  of  the  scissors.  The  latter  are  then 
mode  to  cut  through  the  eonjuiictiva  and  subjacent  tarsus  along  the 
whole  length  of  the  lid,  in  a  line  parallel  to  and  a  distance  of  a  line  or 
a  line  and  a  half  from  its  free  border.  All  the  stmctures  beneath  the 
akin  are  thus  divided,  a  bluish  line  of  discolouration  being  visible 
through  the  latter  when  the  lid  is  replaced.  This  operation  does  not 
give  permanent  relief,  and  may  he  repeated,  if  necessary,  after  the 
lapse  of  a  few  months. 

Slrealfeil/Pg  operaiioit." 

The  lid  is  held  with  Desmarres'seomprcssorium  forceps,  as  described 
in  the  operation  for  removal  of  the  eyelashes.  "  An  incision,  with  a 
scalpel,  is  made  of  the  desired  length,  just  through  the  skin,  along  the 
palpebral  margin,  at  a  distance  of  a  line  or  less,  so  as  to  expose  but  not 
to  divide  the  roots  of  the  lashes  ;  and  then  just  beyond  them  the 
incusion  is  continaed  down  to  the  cartilage  (the  extremities  of  this 
wound  are  inclined  towards  the  edge  of  the  lid) :  a  second  incision, 
farther  from  the  palpebral  margin,  is  made  at  ouce  down,  to  the 
cartilage,  in  a  similar  direction  to  the  first,  and  iit  a  distance  of  a 
lino  or  more,  and  joining  it  at  both  eitrerailies  ;  these  two  incidons 
are  then  continued  deeply  into  the  cartilage  in  an  obliiiue  dirootion 
towards  each  other.  With  a  pair  of  forceps  the  atrip  to  be  excised  is 
seised  and  detached  with  the  scalpel."    No  mitures  ai 

•  ' Oplithalniic  Hospital  Report!,'  voL  i.,  p.  125. 
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Sntlltit'i  oiirraiion. 
The  lid  being  fixed  in  SaeUen's  clamp,  an  incision  ia  nude  along  the 
whole  length  of.  and  parallel  to,  its  free  border,  nt  a  distance  of  three 
millimotreB from  it.  A  wedge-shaped  piece  of  the  tarsus  with  astripof 
the  superjacent  orbicularis  muscle  is  tlien  removed.  Three  fine  suturos, 
armed  with  a  needle  at  each  end,  ore  passed  through  the  upper  edge 
of  the  groove  in  the  tarsus  at  intervals  of  4  or  5  mm. :  both  ends  of 
each  suture  are  then  passed  through  the  lower  edge  of  the  skin 
that  the  six  points  of  emergence  shall  lie  just  above  the 
tdlio,  at  a  distance  of  abont  4  mm.  apart ;  they  should  he  tied  over 
'beads  in  order  to  protect  the  akin.  No  sutures  are  necessary  to  bring 
le  edges  of  the  skin-incision  together,  union  being  accomplished  in 
ro  or  three  daji,  unaided. 

A  r}e»  operation. 
The  lid  is  stretched  upon  a  bone  gpntnla,  and  an  incision  made  along 
the  whole  length  of  the  tarsal  edge  as  if  to  split  it,  in  a  manner 
deacribed  in  the  operation  for  removal  of  the  eyelashes,  A  semilunar 
piece  of  akin,  extending  completely  across  the  width  of  tho  lid,  is  then 
removed,  the  lower  edge  of  which  should  be  parallel  to,  and  at  a 
distance  of  three  or  four  millimetres  from,  the  free  border.  The 
bridge  of  skin  bearing  the  lashes  can  now  be  displaced  upwards  on  to 
the  law  surface  loft  by  the  semilunar  flap  taken  away,  and  maiutainod 
that  position  by  sutnres. 

Sprnrer  Watinii'a  ojirniliuit. 

An  ingenious  operation,  ns  pmotised  by  Spencer  Watson,  Storey, 

TOanonz,  and   others,  is   that   by  which  the  mai^nal  strip   of  skin 

■bwtring  the  lashes  is  made  to  change  place  with  a  strip  of  like  size  and 

riiape,  taken  from  the  skin  of  the  eyelid  immediately  above  the 

former,  both  strips  having  been  dissected  up,  but  left  attached  at  their 

ends.     The  upper  strip  is  passed  beneath  the  lower  one,  and  maintained 

in  its  new  position  by  fine  sutures.     The  cnticular  surface  of  the  upper 

flap,  which  at  either  extremity  is  in  contact  with  the  deep  surface  of 

itfae  flap  carrying  the  lashes,  unites  perfectly  with  the  latter. 

Jan/oHg  mtllivl  (see  Plate  XXXTI.,  Fig.  IJ). 

In  place  of  removing  a  horizontal  fold  of  skin,  ho  seizes  with  Adiuns'a 

forceps,  n,  a  vertical  fold,  which  he  then  excises  with  the  curved  twissors, 

h.     The  edges  of  the  wound  arc  brought  together,  with  threads  passed 

through  the  fold  of  ikin  previously  to  its  excision,  or  by  means  of  the 

■twisted  suture,  e,  li.    Sometimes  the  excision  of  one  fold  is  not  snlli- 

ivient,  uid  it  ia  necessary  to  remove  two  or  three. 

Cramptoa'M  f>prration  mvflijin!  bg  Guthrie  (see  Plate  XXXVI.,  Fig.  7). 

This  operation  is  chiefly  applicable  to  entropion  arising  from  a 

bnlty  condition  of  the  tarsus ;  and  is  performed  in  the  following 
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maouer ; — The  surgeon  makew  with  the  straight  scissors  a  vertical 
inciaon  right  through  the  lid  n  little  to  the  outtdde  of  the  puocta 
lacry malis.  A  Himilar  incisiou,  h,  is  made  near  the  external  angle  ; 
the  enclosed  flap  is  raised,  and  the  two  incisionH  united  \ij  a  trans- 
Terse  one  through  the  mucous  membrane  only.  The  flap  is  then 
let  down,  a  small  transverse  fold  of  skin,  c,  (I,  is  cut  from  the  cutaneous 
surface  of  the  lid,  and  the  threads,  r,  e,  r,  r,  passed  through  the  edges 
of  the  wounds  to  bring  them  together,  and  fastened  to  the  forehead, 
/,/.  Thin  opemtion,  which  is  both  painful  and  difficult  of  execution, 
leaves  behind  a  deformity  of  the  lid  which  has  led  to  its  abandon- 
ment. 

EiTiiopioN  (Plate  XSXVI.,  Figs.  8,  'J  ;  and  Plate  XXXVU.,  Figs  1. 1). 
Ectropion  commonly  occurs  as  a  result  of  thickening  of  the  con- 
jnnctiva  by  inflammatory  changes,  aided  in  old  people  by  a  loss  of 
elasticity  and  tone  of  the  tissnes  of  the  lids.  The  lower  lid  may  by 
virtue  of  its  own  weight  become  everted,  owing  to  loss  of  power  of 
the  orbicularis  muBclo.  The  most  inveterate  forms  of  ectropion  di« 
causcil  by  the  contraction  of  cicatricial  tissue  consequent  npon  destruc- 
tion of  skin  in  the  neighbourhood  of  the  lids  by  such  lesions  as  bums, 
lupus,  abscess,  caries  of  the  margin  of  the  orbit,  etc. 

Ectropiun  oceii-n'-jiieil  by  iHreii'fi'  of  llie  roiijuaclira. 

If  acnte  inflammation  of  the  conjunctiva  haa  caused  a  temporary 
tumefaction,  the  ectropion  thus  produced  may  be  combated  byscariGea- 
tions,  or  by  the  application  of  lapis  divinis.  or  other  caustic.  But  if  in 
consequence  of  this  inflammation  the  conjunctiva  is  hypertrophic  and 
the  seat  of  fungous  granulations,  cauterisation  will  then  be  insaffident, 
and  it  may  be  well  to  excise  or  scarify  the  swelling  formed  by  the 
diseased  membrane.  The  excisioD  is  effected  by  seising  the  conjunctiva 
with  the  forceps  or  hook,  and  cutting  off  the  exuberant  part  with  the 
curved  scissors.  Care  must  be  taken  not  to  remove  too  much  tissae, 
otherwise  entropion  will  result.  The  lid  is  then  drawn  up  and  kept 
in  contact  with  the  globe  of  the  eye  by  means  of  a  bandage. 

Antyllus  removed  from  the  diseased  mucous  membrane  a  triai^ulnr 
flap,  the  ba.ic  of  which  was  turned  towards  the  free  border  of  the  lid  : 
but  this  plan  has  no  advantage  over  the  one  above  described. 

DifffeiihKh'8  ojmaiha  (Plate  XXXVII.,  Figs.  3  to  C). 
To  restore  the  lower  eyelid  to  its  proper  position,  by  operating  upon 
the  conjunctiva,  a  transverse  incision,  a,  b,  is  mode  over  the  cutaneous 
surface  of  the  lid,  beyond  the  adherent  border  of  the  tarsus.  Thi« 
incision  should  go  completely  through  the  lid  ss  far  as  the  conjunctiva. 
The  latter  sbouM  then  be  seized  with  the  forceps,  r,  and  drawn  out 
through  the  lips  of  the  wound,  in  such  a  manner  as  to  turn  the  lid 
inwards.    The  hernial  portion  of  mucons  membrane  is  excised  witii 
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scissora,  and  the  lips  of  the  wound  are  uniled  to  the  lower  Up  of 
wound  by  8ever.il  sutures- 
hos  modified  the  tkbore  operution,  dtsiKDEing  with  the  skiD 
ision,  b;  dnwing  btickwards  towards  the  fornix  a  fold  of  the 
and  thickened  conjunctiva  with  a  stoat  Butnre,  whith  should 
itered  :it  two  points,  distant  half  !i  centimetre  from  each  other, 
paused  deeply,  and  brou);fat  oat  on  the  cheek  at  a  distance  of  about  a 
apart :  the  two  ends  are  tied  over  a  piece  of  fine  india- 
tnbing,  to   prevent  injury  to   the  akin.      The  suture  should 
in  situ  about  four  days. 


Jrfun 


»  Pjteralion  (Plate  XXXVI.,  Fig.  8). 


^^Hdcl 


It  must  always  be  recollected  that  ectropion  is  due  to  an  abnormal 
lengthening  of  the  eyeUd.  We  may,  therefore,  remove  from  the  lid  a 
triangular  Hap  comprising  its  whole  thickness.  The  base  of  the  flap 
Id  bo  at  the  free  border  of  the  lid,  and  be  proportioned  to  its 
The  two  edges  of  the  wound  are  then  to  be  brought  together 
of  a  twisted  suture,  as  directed  in  the  case  of  coloboma. ' 


if.  Damarrei's 


!  oprration  (see  Pinte  XXXVII.,  Figs.  1,  ■>). 
FU.  Desmarreg,  wishing  to  avoid  the  visible  and  objectionable  cicatrix 
g  always  left  after  Adams's  operation,  adopts  the  following 
method : — One  horizontal  incision,  a,  b,  a  mode  from  tbe  external 
angle  of  the  eye  ;  and  a  second,  c,  6,  commencing  at  the  free  border  of 
the  retroverted  lid,  meets  the  first  incision  at  b.     Two  other  incisions, 

Krf,  r,rf,  describe  on  the  conjunctiva  a  small  triangular  flop,  the  base  of 
lioh  coincides  with  tbe  base  of  the  fii'st  flap,  u,  b,  c ,-  the  tissues 
nloscd  within  these  incisions  are  then  excised,  while  tbe  two  edges 
tbe  wound,  «,ji,  and  c,  6,  are  united  by  means  of  sutnres,  Fig.  *i,u,(t,(i  ,- 
>  resulting  incatrix  is  hid  in  the  folds  of  the  external  angle  of  the  eye. 


Ectropion  fi'om  coiilraclion  of  Ike  tkUi. 

The  cjcatrixation  of  bums  and  wounds  which  are  attended  with  loss 

sobmance,  is  the  moat  frequent  cause  of  this  variety  of  ectropion. 

omfi  cases  we  may  resort  to  Adams's  operation  (Plate  XXXVL, 

^),  taking  cure  to  prolong  one  of  tbe  incisions  beyond  tbe  summit 

of  the  triangle. 

It  the  dcatrieial  bridles  arc  of  small  extent  and  have  not  contracted 
Kdhedona  to  the  adjacent   bones,  we  may  cut  tbem  through   tranit- 
y,  and  enlarge  the  space  occupied  by  the  cicatrization,  by  keeping 
the  lips  of  tbe  wound  by  means  of  adhoaive  plaster,  or  we  may 
'snt  immediate  union  by  the  intcrpottition  of  some  foreign  body,  or 
may  follow  the  nxommeudation  of  M.  Aniusaat  and  destroy  daily 
dciitriciBJ  tissue  as  fast  as  it  forms  at  the  bottom  of  the  wound. 
Should  the  cicatrix  adhere  to  the  ridge  of  the  orbit,  we  must  cndose 
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it  between  two  inciaioas,  dissect  freely  the  lips  of  the  wonnd,  and 
bring  them  forwards  over  the  cicatrix  on  the  bone. 

This  oponition  ha*  been  soccessfully  performed  by  MM.  d'Ammon 
and  DosmarreB. 

When  tbe  cicatrices  are  too  extensive  to  admit  of  oar  adopUi^  tho 
alM>ve  measureB,  we  moBt  haTe  recourse  to  blepharoplasty  (see  Plate 
XXXVII..  Figs.  A,  4,  y,  II). 

BmiMiAHOPUSTY  (Plate  XXXVII.,  Figs.  3,  4,  5,  (>). 

This  operation  is  one  by  which  we  repair,  at  the  eipense  of  the 
adjoining  parts,  eyelids  which  have  undergone  a  partial  or  total  loss  of 
substance. 

The  measures  which  have  i>Mn  adopted  in  order  to  attain  this  object 
may  be  arranged  under  the  four  following  methodB :  thnt  of  extension, 
tbut  of  displacement,  or  inclination  (the  French  method),  that  of 
torsion  of  the  flaps  (Indian  method),  and  that  of  skin  grafting. 

OpfTKlion  h,j  f^teiuion.—Joufsi  oj.erafii>H  (Plate  XXXVII.,  Fig.  3). 

Having  pared  the  edges  surrounding  the  lost  substance,  two  incisions, 
n,  </,  and  b,  rf,  are  to  be  made,  beginning  at  the  lips  of  the  defective 
part,  and  temiiniiting  in  the  shape  of  a  V  on  the  forehead,  for  the 
upper  lid,  or  on  the  cheek,  for  the  lower  lid.  Tho  base  of  this 
triangular  flap  wiil  generally  (luffice  to  repair  the  damaged  lid.  This 
first  part  of  the  operation  being  Rtiishcd,  he  proceeds  to  disaect  the 
triangular  flap,  beginning  at  its  apex.  The  lid  then  awumes  its  natural 
form.  Sutures  are  then  to  be  applied  in  the  edges  of  the  wound,  r,  rf, 
which  is  left  behind  in  conseqnence  of  the  displacement  of  the  flap. 
Fig.  3  represents  the  operation  finished,  the  flap,  ii,  h,  c,  having  been 
raised  in  order  to  compensate  for  the  Iobb  of  substance.  (The  line,  a,  '>, 
should  not  be  an  incision  as  represented  in  the  plate.) 

Operation  lij/  diiplitcrmenl, — Dirffmbach't  opaiilion. 
DieSenbacb  having  raised  a  triangular  flap,  a,  li,c  (Fig.  4),  makca  an 
incision  from  the  external  angle,  6,  and  from  the  point  d  he  endose* 
by  another  incimoa,  </,  e,  a  flap.  c.  h,  tl,  e,  adhering  by  a  pedicle,  e,  e. 
This  flap  is  to  be  dissected  and  carried  inwards  upon  tho  wound,  a,  b,  c, 
where  it  is  fixed  by  sntures.  It  leaves  behind  it  another  wound,  which 
very  soon  heals. 

Operalioa  hy  lorsion  if  the.Jiiip  (Grwfo  and  Fricke,  Figs,  fi,  6). 
The  morbid  cicatrices  may  bo  removed  by  two  incisions  which  enclose 
an  elliptical  wound,  a,  b,  c,  d.  A  flap  is  then  cut  at  the  eipenBO  of  the 
fro n to- temporal  region  of  the  upper  lid  ;  and  of  the  cheek  for  tho 
lower  lid.  This  flap  should  be  of  the  same  shape  as  the  wonnd,  and 
nearly  \  inch  larger  than  it.  It  is  cut  by  making  from  the  point  e  iin 
incision  which  must  be  carried  as  far  as  ',/,  and  brought  back  on  \ 


level  with  and  oatsicle  tbe  point  c.  The  flap,  having  been  carefully 
diisecti-d,  muit  be  twiited  no  its  pedicle  I  a  order  to  place  it  horixontally 
on  a,  b,  c,  d,  where  it  should  be  fastened  by  the  sutnrea,  a,  a,  a  (Fig.  G). 
The  edges  of  the  nrtiSdal  wound  may  then  be  brought  together  with 
I  he  twist«d  Buturo. 

Si-i„-srofii»<j. 

In  many  instaiices  this  operation  is  likely  to  mipersede  those  above 
described.  Many  small  gmfto  mny  be  transplanted,  after  the  method 
of  Hiverdin,  on  to  the  granulating  surface  left  after  thoronghly  freeing 
the  lid  from  the  traction  of  the  cicatricial  tissue,  of  whioh  as  much  as 
is  useless  should  be  removed  ;  or  the  following  operation  may  be 
practised. 

The  lid  is  thoroughly  freed  from  the  cicatrix,  and  the  newly-formed 
tisEues  removed  if  useless  ;  then  a  piece  of  akin  taken  from  the  arm, 
thigh,  or  other  convenient  spot,  is  tiunsplanted  rn  jimsie  on  to  the  raw 
enrface  so  produced.  The  flap  of  skin  ehonld  be  of  larger  area  than 
tbe  surface  it  is  intended  to  cover,  thus  allowing  for  the  contraction 
which  takes  place  when  it  is  removed,  and  it  sboutd  be  completely 
freed  from  all  subcutaneous  fat.  The  graft  should  be  accurately 
Adjusted  to  the  margin  of  the  wound  by  fine  satures,  and  antiseptic 
dreeaing  applied. 

Tu MODES  OF  THE  EVEI.rih). 

I.  Enrytttd  Htmourg.—  With  respect  to  their  seat  they  are  :  (1 )  sub- 
cntaneoUB  :  (2)  aubmuscnlar,  beneath  the  orbicular  muscle ;  (3)  sub- 
mncoos,  between  the  tarsus  and  the  conjunctiva. 

The  surgical  treatment  to  be  adopted  in  those  cases  consists  of 
incision,  cauterization,  and  excision.  The  tumonrs  may  be  reached 
«ither  from  the  anterior  surface  of  the  lids,  or  from  the  conjunctiva  ; 
bat  their  situation  will  indicate  the  best  plan  to  be  adopted.  Incision 
into  and  extirpation  of  the  cysts  from  the  conjunctiva  has  tbe  advan- 
tage of  not  being  followed  by  visible  cicatrices  ;  this  method,  thwe- 
fore,  should  always  be  followed  when  practicable. 

Incision  alone  is  rarely  sufficient  to  prevent  their  return.  It  is 
chiefly  applicable  to  those  tumours  which,  being  seated  between  the 
conjunctiva  and  the  tarsus,  arc  adherent  to  the  latter,  and  when  their 
dinection  necessitates  a  loss  of  tissue,  the  cicatritation  of  which  would 
ultimately  lead  to  an  entropion. 

IiKiti/m  combined  with  the  application  of  the  nitrate  of  silver  is  mora 
efficacious.asthenadhesiveinflammationisset  upin  the  walls  of  the  cyot. 

In  order  to  cut  into  and  excise  the  cysts  from  tbe  conjunctiva,  an 
■MJstant  keeps  with  his  fingers  or  with  smooth-bite  forceps  the  lid 
retroverted  over  a  small  rod,  or  other  support  (see  Plate  XXXVII., 
Fig.  ft).  The  surgeon,  with  a  pair  of  forceps  and  a  small  bistoury, 
makes  an  incision  into  the  coujunctiva  which  should  pass  a  little  to 
the  right  and  left  of  tbe  tumour,  and  then  tbe  cj-st  may  be  dissected 
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and  raiaed  without  being  opened.  To  removo  these  cysts  from  the 
tinteriar  surf&ce  of  the  lids,  the  lid  is  to  be  held  between  the  fingers, 
and  the  dissection  proceeded  with  as  above  described.  In  nil  cases 
tumour  should  be  cautiously  isoliitcd  from  the  taraua, 

DcgMai-re»'ii  operation  (Plato  XXXVII.,  Fig.  7).— This  has  the  ad- 
va:itnge  of  being  more  eaay,  by  tensing  the  lid,  and  stopping  the 
bffimoirhage  by  maintaining  pressure  all  round  the  tumour.  A  pair 
of  annukr  forceps,  one  branch  of  which  ends  in  a  plato  and  the  other 
in  a,  ring,  takes  hold  of  the  lid.  The  ring  in  being  pressed  towards  tho 
plate  presses  around  the  tumour  bo  lis  to  atop  the  hemorrhage.  The 
forceps  ia  entrusted  to  an  sssiiitant,  and  the  surgeon  dissects  out  tlie 
tumour  in  the  manner  already  described. 

II.  Chalazion  is  a  small,  indolent,  and  slightly  movable  tumour, 
occupying  the  free  border  of  the  lids.  It  is  not  unusual  to  meet  w 
a  series  of  them,  forming  a  chaplet  from  one  corner  of  the  eye 
another.  In  order  to  remove  such,  the  lid  should  bo  everted,  the  cyst 
opened  by  it  crucial  incision  from  the  conjunctival  surface,  and  i 
contents  either  squeezed  out  by  preEsuro  of  the  thumb-nails,  oracooped 
out  by  means  of  a,  curette  or  small  scoop  devised  for  the  purpose. 
The  cavity  remaining  fills  up  with  blood,  which  is  re-absorbed  i. 
few  days. 

III.  ErrctiU  lamnurt. — Compression,  the  iig&tiire,  electrolysis,  and 
csutoriiiation  can  bo  successfully  employed  in  these  cases.  The  form 
and  extent  of  the  tumour  will  show  what  means  should  be  adopted. 
For  cauterization,  Cairon  du  Tillars  trans&ied  the  tumour  with 
several  needles,  which  he  unites  to  a  metallic  ball  :  the  ball  is  heated 
to  whiteness  and  the  cauterization  is  followed  by  suppuration,  which  ■ 
destroys  the  tumour.  A  very  convenient  instrument  for  the  purpoBC 
is  the  thermo- cautery  of  M!.  Paqnelin. 

IV.  Caiireroa*  lamouri. — The  excision  of  these  tumours  cannot  be  I 
submitted  to  any  particular  rule.  They  may  be  enclosed  between  two  J 
curved  incisions  or  two  incisions  in  the  shape  of  a  V.  The  lips  of  the  f 
wound  may  then  be  brought  together  with  sutures,  provided  its  extent  I 
and  fonu  permit  of  it. 

Y.  Dncanthia,  or  tumour  of  the  caruncnia  locbrymalis,  may  lie  J 
treuttnl  by  cauterization,  or  it  may  be  extirpated.  The  Jattar  method  1 
is  to  be  preferred.  By  means  of  a  hook,  or  the  forceps,  the  tumour  It  1 
drawn  outwards,  and  is  then  excised  either  with  the  bistoury  or  tha  I 
curved  scissors. 


AXD  SURGICAL  AXATOXT. 


PLATE  XXX\'1IL 
OPERATIONS  OS  THE  LACHRTSIAL  APPARATUS. 


[Fig.  1. —  Yrriical  tmlrro-jioslfriar  arclimu  tliineing  Iht  rfhiiout  of  the 
wital  foua,  Iht  movth,  awl  the  pliarynr.—a.  The  inferior  tuibiiiAted 
bone  ;  t,  Loforest's  probe  introdoced  into  the  nasal  passage  through 
the  inferior  meatus  :  e,  Belloc's  sound  for  ptagging  the  nnsal  fossK  ; 
d,  Delenn's  probe  introdoced  into  the  EnBlachinn  tube,  t ;  /,  probe 
introduced  into  the  internal  orifice  of  Stetio's  duct 

Fig.  2. — Anatomy  of  the  lachryouil  a/ijiaratai. —  This  cooBiHtB  of  the 
Uchrrmal  gknd  and  ita  excretory  ducts,  the  lachrymal  ducts,  the 
lachryntal  sac,  aad  the  nasil  duct. 

Tl"-  hirlirymal  glaiul  is  compowd  of  two  distinct  portions,  one  OTer- 
Upping  the  other.  The  larger  or  orbital  portion  is  placed  in  the 
hollow  on  the  inner  aide  of  the  external  angular  process  of  the  frontal 
bone,  to  which  it  is  tolerably  firmly  united  by  fibrous  bands,  ita  anterior 
anrface  corresponding  with  the  orbital  arch.  The  iialpebral  portion, 
of  leas  siie  than  the  other,  is  situated  a  little  lower  and  to  the  outside ; 
it  is  covered  by  the  upper  eyelid,  and  by  s  dense  fibrous  membrane  ; 
ita  inferior  border  being  often  in  relation  to  the  upper  border  of  the 
tarsns  or  tarsal  cartilage. 

The  puncia  larhnjmaiia  are  only  the  external  orifices  o£  the  ducts  of 
the  same  name,  b  and  r,  Fig.  2,  Situated  on  the  free  border  of  the 
lids,  about  i  inch  outside  the  internal  commissure,  they  present  the 
form  of  minute  gnping  holes  in  two  small  conical  tubercles,  the  lower 
one  looking  npwards  and  the  upper  one  downwards.  Their  calibre 
will  allow  the  in  trod  action  of  a  boar's  bristle;  and  among  southern 
people,  in  whom  they  are  much  larger,  they  will  easily  admit  a  small 
probe.  According  to  Janin,  the  lower  punctum  is  lat^r  than  the 
upper,  a  fact  which  we  may  turn  to  account  in  cathetunsm  of  the 
lachrymal  passages. 

,   The  lachrymal  dacli,  h  and  r^  embedded  in  the  substance  of  the  lids, 

iduct  the  tears  into  the  lachrymal  sac.     In  performing  catbeteriam, 

r  angular  direction  should  be  borne  in  mind.    Taking  their  de- 

Itnre  from  the  puncfa,  they  extend  perpendicularly  (the  upper  one 

npwardii,  and  the  other  downwards)  into  the  lid.     After  a  short  counw 

of  about  ^  inch,  they  suddenly  bend,  the  upper  one  being  directed 

inwards,  and  a  little  obliquely  from  above  downwards  ;  and  the  lower 

^^^wc  in  the  same  direction,  but  from  below  upwards.     The  lachrymal 

^^^^pela  thus  meeting  each  other  often  open  into  the  lachrymal  faa  by  a 

^^^Hknmon  dact,  but  more  frequently  they  ore  separated  by  a  partition. 

^ —A ■ 
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Thoir  texture  is  Ioodg,  and  by  means  of  alight  traction  made  oxtem&lly 
over  the  borders  of  the  lids,  we  may  make  their  curved  form  Bufflcieutly 
straight  to  admit  of  oar  introdocttig  straigbt  probes.  Their  calibre, 
which  is  coQBiderably  greater  than  that  of  the  puncta  kchrymalia,  is 
maintained  by  the  dasttcity  of  its  walls. 

Thf,  lavhrymaC  sac,  rl,  and  the  nagat  duct  form,  by  their  union,  one 
channel  through  which  the  tears  flow  into  the  inferior  moatus,  below 
the  inferior  turbinated  bone.  Tbe  sac  which  constitutes  its  npp«r 
portion  consists  of  a  small  oblong  and  vertical  reservoir,  into  which 
tbe  lachrymal  ducts  open.  Terminated  above  by  a  col-de-sac,  it  is 
continuous  below  with  the  nasal  duct.  It  is  lodged  in  an  osseous 
groove  formed  behind  and  within  by  the  approximation  of  the  os 
unguis  with  tbe  noial  process  of  the  superior  maxilla  and  inferior 
turbinated  bone.  Its  external  half  is  membranous,  ond  is  covered  by 
the  tendon  of  the  orbicular  muscle,  which  the  lachrymal  sac  canses  to 
jut  out  both  above  and  bulow.  This  relation  is  of  some  importance, 
the  tendon  of  the  above  muscle  serving  as  a  guide  in  penetrating  the 
lachrymal  sac.  The  insertion,  however,  of  this  tendon  is  subject  to 
variations,  so  that  the  surgeon  is  sometimes  obliged  to  bave  reconrse 

I  to  other  data.  The  upper  orifice  of  the  nasal  duct  is  found  behind  the 
osseous  ridge,  which  is  met  with  on  the  inside  of  the  base  of  the  orbit, 
when  following  with  the  finger,  from  without  inwards,  the  inferior 
orbital  ridge.  This  bony  projection,  which  limits  the  lachrymal  groove 
below,  is  tbe  most  reliable  landmark. 
The  namt  dud,  which  is  a  continuation  of  the  lachrymal  aoc,  is 
formed,  as  regards  its  bony  portion,  in  front  by  the  nasal  process  of 
the  maxillary  bone,  on  the  inside  and  behind  by  the  os  unguis  and  the 
small  process  of  the  inferior  turbinated  bone,  and  on  the  outside  by 
the  internal  wall  of  the  antrum  Uighmorianum.  We  can,  therefore, 
through  the  posterior  wall  of  the  nasal  duct,  reach  either  the  nasal 
f  ossai  or  the  antrum. 
Tbe  length  of  the  duct  varies  from  j  to  J  inch  ;  its  upper  orifice  is 
elliptical  from  behind  fonvardii,  and  its  diameter  in  tbe  same  direction 
may  be  over  \  inch.  The  lower  orifice,  situated  beneath  the  inferior 
turbinated  bono,  is  wedge-shaped  from  within  outwards,  at  the  expense 
of  the  external  wall  of  the  nose.  In  front  it  is  provided  with  a  small 
valve,  which  is  often  sufficiently  developed  to  prevent  the  introduction 
of  instruments,  except  from  behind  forwards. 
Fig.  3, — Cdllirleriiiit  of  the  lachri/nuil  ]nuiHi<ifM  Ikrmiijh  the  vpp.r 
inincluiii  l'ifr!iiMik.~ti,  Mejean's  probe  :  ft,  Seton. 


PLATE  XXXIX. 

OFEBATIONS  WHICH  ARE  PERFORMED  ON  THE 
LACHRYMAL  APPARATUS  {contimietl)- 
I  Fig.  1. —  Oithrleritm  u/  ifie  Itic/iri/uml  jKitinya  ihroagh  Ihe  loiivr  orijice 
^lirtia»iU  tiact — Lii/iire*l'a  iiieihm!. — a,  First  position  of  the  catheter; 
ft,  second  position  ;  the  l«ck  of  the  iDstrument  is  inserted  in  the  tower 
oiiBce  of  the  nasal  doct ;  c,  third  (losilion  of  the  catheter  introduced 
into  the  ii.isal  duct. 

Fig,  i. —  Teiiiporanj  iVilatatioa  ufthe  lachrymul ]KU»a<jt» — J.L.Peiit's 
mttiunl,  moilijieil  by  Damarre>. — a.  The  fingera  of  an  aasietant  pulling 
the  external  angle  of  the  lids  in  order  to  make  prominent  the  tendon 
of  the  orbicularis  palpebraram ;  while  the  surgeon  jiunctnres  the 
lochrymul  sac  with  the  bistoury,  b,  and  introduces  into  the  orifice  tbe 

Fig.  3. —  Third  step  nflUe  operation. —  A  grooved  director,  a,  is  inserted 
iota  tbe  lachrjmikl  duct,  and  serves  to  introduce  the  piece  of  catgut,  a, 
by  which  tcmporarj'  dilatntion  is  to  be  effected. 

Fig.  A.—PerimiHoit  ililalalimi  —iiilra/uctioa  of  the  Piiauln.— The  duct 
Dpened  b^  the  bistoury,  a,  which  presses  aguinnt  the  posterior  lip  of 
the  wound.  The  surgeon  introdaces  tbe  caaula,  b,  with  the  osvistanoe 
of  mandrel  forceps. 

OPEKATdJXS. 

Operations  on  tbe  tear- passages  are  usually  undertaken  for  the  relief 

of  epiphora,  or  overflow  of  tears,  which,  when  caused  by  alriclure  of  the 

U  duel,  is  associated  with  an  accumulation  of  fluid  in  the  lachrymal 

:,  sometimes  with  lachrymal  absoesa.    Other  conditions  giving  rise  to 

yiphoni,  and  more  or  less  reraediablc  by  operation,  are  diiplaremeiii 

f  Ikf  pantta,  ns  seen  in  old  people,  or  by  reason  of  a^lroiiion  from 

r  causes  ;  siod  j/artial  or  rmnplete  occluiion  of  the  puncia  or  caiuili' 

\,  from  inflammatory  changes  or  injury.     Generally  in  such  cases  it 

Ty  to  slit  up  the  canaliculus  (or  the  upper  if  the  lower 

'   innctDm  be  oblitctated),  either  as  a  preliminary  step  to  treotment  of 

stricture  of  the  nasal  duct,  or  for  the  purpose  of  providing  a  now 

channel  or  trough  to  carry  away  the  tears  when  the  imperfection  in 

the  drainage  system  is  confined  to  the  puncta  or  canaliculi. 

Operation  of  tUlting  vji  the  eamiUcttiwi. 

The  operator  standing  behind  the  patient,  who  should  be  seated  in 

aohair  with  the  head  thrown  backwards,  mokes  tense  the  lower  eyelid 

w  tniotion  upon  it  with  tbe  fingers  ot  the  outer  canthus,  drawing  it 

ptwanls  and  downwards.     A  blunt  or  probe.pointed  knife,  narrow 


enough  to  enter  the  punctum,  snch  as  that  of  Weber  (probe- pointed), 
or  Bowman  (bl ant-pointed),  is  introduced  vertically  into  the  punctum. 
DtpreEsing  the  handle  towards  the  outer  canthuH.  until  it  becomes 
borJEontal,  and  keeping  the  edge  turned  upwards  and  somewhat 
inwards,  the  operator  pushes  the  point  along  the  canaliculua  until  ii 
enters  the  sic,  and  is  felt  to  imjiinge  upon  the  lachrTmal  bone  bounding 
the  inner  wall  of  the  eoc.  If  the  knife  enconnters  obstruction  before 
it  reaches  the  sac,  as  it  often  does  near  the  point  of  entry  of  the  cnnAli- 
cuIuB,  it  will  drag  upon  the  whole  lid  as  it  is  pressed  onwards,  nho wing 
nnmistakably  that  it  has  not  entered  the  sac  ;  firm  pressure  in  1 
direction  of  the  latter  will  generally  overcome  the  rcBistanue,  The  knife 
is  now  raised  to  the  vertical,  so  cutting  through  the  upper  wall  of  the 
canaliculus  in  its  whole  length,  and  freelj  dividing  its  neck.  The  lips 
of  the  woand  should  be  separated  daily  with  a  fine  probe  until  they 
are  healed,  lest  they  reunite. 

Batae  opemtors  prefer  a  fine,  grooved  director,  which  is  passed  into 
the  sac,  running  a  tdender  knife  along  it  until  the  cannlicnlus  is  eo 
pletely  stit  up.     Others  use  scissors,  one  blade  of  which  is  run  alo 
the  canaliculus. 

In  cases  in  which  the  lower  punctum  lias  become  obliterated,  Streat- 
feild  adopts  the  following  ingenious  procedure.  He  slits  up  the  upper 
canaliculus,  and  passes  a  piece  of  wire,  suitably  bent,  along  it  into  the 
lower  ;  a  small  opening  latn  then  be  made  into  the  bitter,  the  wire 
iicting  as  a  guide,  and  the  canaliculus  slit  up  in  the  nsnal  way. 
Oitrati'iiii for  the  rrlu/ of  iiricluit  of  Ihe-nnml  ilucl. 

1.  Cnthtltrism. — Having  slit  up  the  lower  canaliculu.%,  or  the  upper 
if  the  lower  cannot  be  found,  a  medium-sized  Bowman's  probe,  held 
horizontally,  is  passed  along  the  Door  of  the  canal  until  it  en(wnnter« 
the  bony  resistance  of  the  inner  wall  of  the  sac.  It  is  then  brought 
up  to  the  vertical  position  and  pressed  downwards,  »omewhal 
backwards  and  ontwards,  into  tbe  nasal  duct  until  it  reaches  the 
floor  of  the  nose.  The  operator  should  be  certain  that  the  probe  has 
entered  the  sac  before  bo  raises  it  to  the  vertical  position  and  endea- 
vours to  pass  it  down  the  doct,  otherwise  a  false  passage  may  be  easily 
made.  If  the  neck  of  the  canaliculus  have  not  l)een  completely  incised, 
the  probe  will  be  ol>structed  in  its  passage  at  this  point,  and  if  forced 
onwards,  will  drag  upon  or  pucker  the  lid  ;  it  should  then  be  with' 
drawn,  and  the  knife  be  again  introduced  bo  as  to  slit  up  the  canal  in 
its  whole  length.  The  probe  may  lie  known  to  have  entered  the  sac 
if  it  is  felt  to  strike  against  tbe  lachrymal  bone  bounding  tbe  inner 
wait.  Should  the  probe  fail  to  pass  down  the  duct,  a  smaller  one  must 
l)e  nsed,  the  stricture  being  gradually  dilated  by  the  passage  of  probes 
increasing  in  size  from  day  to  day.  Some  operators  prefer  to  dilate 
the  stricture  to  the  size  of  the  largest  prohe  which  can  be  passed  down 
the  duct  at  one  sitting. 


1  baa  been  reuorumeuiled  that  catlieterism  ahonld  be  performed  l>y 
niu  ot  KilTer  probes  aufficiently  flne  to  pass  thruugb  thu  EoclirymiLl 
.  It  is  beat  to  pass  them  through  the  upper  dnct,  Oealle 
n  nude  extemnlly  upon  the  upper  lid  irill  Htraighteii  the  aagiilar 
Ktion  of  the  duct  into  which  the  probe  ia  introduced  \  iind  it  can 
n  b«  pn^hed  onwards  into  the  niual  duct. 

a  a  few  CBSes  where  the  piuaago  of  n  probe  h  rendered  difficult  by 
■on  of  the  rapid  cicatricial  coiitraction  of  the  pmta  alraut  the  entry 
c,  or  the  patient  can  only  l)e  seen  at  oonaidemble  intet-Tals  of 
B,  •  Icndon  style  derised  for  the  purpose  may  be  inserted  nnd  n 
irseverBl  we«ks. 
I  Cath*leri*m  Ihn'ut/Ji  the  u./fi-iar  orl/ire  uf  thr  miaal  liurl—Lq/'areil'ii 
—This  operation  is  peHormed  by  meau-i  of  either  hollow  or 
iRin  probes,  the  curvature  of  which  oorrGspoDds  to  that  of  the  nasal 
The  patient  being  seated,  an  nsnstsnt  keeps  the  bead  in  a  finn 
Mtion.  and  a  little  inclined  liackwanlc  The  surgeon  then  introduc 
A  end  of  tbe  sound  underneath  the  nostril  in  such  a  manner  that  it 
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can  be  passed  beneath  the  inferior  turbinated  bono  of  tbe  nasal  fossn?. 
by  giving  to  tbe  instrnment  a  rotatory  movement  (see  Plate  XXXIX., 
Fig.  1,  «)■  The  effect  of  this  rotatory  movement  is  to  engage  the  end 
of  the  sound  in  the  lower  orifice  of  the  na^al  dnct  ;  an  operation  which 
ia  carried  oat  by  gentle  to-and-fro  movements,  for  it  is  always  from 
behind  forwards  that  we  must  enter  tbe  inferior  orifice  ;  h  represents 
the  second  position  of  the  «ound.  In  order  to  make  it  enter  the  nasal 
duct,  it  is  necessary  to  give  the  instrument  a  half  tnm,  by  which 
means  its  curve  is  carried  inwards  and  downwards,  c.  Directly  thi» 
third  »tep  in  tbe  operation  is  accomplished  tbe  sound  easily  reachM  tbe 
lachrymal  sac.  Plain  sounds  are  sufficient  to  remove  obstructions,  bnt 
once  the  passage  is  free,  we  mnst  have  recourse  to  tbe  hollow  sounds 
of  Oeasonl,  with  which  it  is  eaiiy  to  use  injections  from  helow  upwards. 
This  method  is  now  rarely  employed. 

2.  Inn'fiiii, — The  canaliculus  having  been  slit  up,  a  nanow-bladed 
knife  shoiUd  be  passed  up  and  down  tbe  duct  two  or  three  times  in 
order  to  incise  the  stricture  at  jeveral  points  of  its  circumference. 
The  most  convenient  form  of  knife  is  that  of  Stilling.  It  sboiUd  be 
[Missed  in  the  same  way  and  with  the  same  procantiona  as  the  probe : 
then  forced  downwards  several  times  in  succession,  eo  as  to  thoroughly 
divide  the  stricture.  A  full-sized  probe  can  usually  \<e  passed  at  once, 
and  nsed  periodically  until  tbe  cure  is  completed. 

3.  Dilalalion,  —  Mrjtaii^a  ojieralinn.  —  This  consists  in  performing 
cathelerism  through  the  superior  lachrymal  punctum  with  a  probe 
whose  upper  end  is  perforated  and  threaded  with  silk.  The  probe 
passes  through  the  nasal  duct  as  far  ns  the  inferior  meatus,  carrying 
the  thread  with  it. .  Or  tbe  eyelet  end  of  the  probe  may  be  introduced, 
and  then,  when  this  end  has  cleared  tbe  nasal  fossae,  the  thread  may 
be  passed  and  drawn  through  (see  Plate  XXXVIII.,  Fig.  3).  By  this 
means  the  lachrymal  puncta  will  be  lose  frayed. 

4.  D\hiUilio«  hj  ao  anijin.,!  ..jfuimj.—J.  L.  Pflil  made  »t  first  an 
incision  into  tbe  lachrymal  sac  for  the  purpose  of  introducing  the 
foreign  bodies  that  are  intended  to  dilate  the  duct.  Ue  used  a  grooved 
bistoury,  over  which  he  passed  every  day  into  the  duct  a  different 
bougie.  The  external  wound  soon  heals  up.  Scar/ta  used  a  lekden 
style. 

Ltcal  opened  tbe  sac  in  the  same  manner,  bnt  in  place  of  udug  a 
bougie,  or  any  other  solid  body,  he  inserted  in  tbe  lachrymal  paasBges 
a  thread,  by  means  of  which  he  lifted  up  a  tent  into  tbe  nasal  duct- 
This  method  does  not  differ  from  that  of  Mejeon.  eicopt  that  the 
artificial  opening  facilitates  tbe  passage  of  the  thread. 

Pmilniii,  in  order  to  spare  the  patient  the  disfigurement  of  a  cicatrix 
entered  the  lac  from  the  internal  surface  of  the  lid. 

Jurine  iutrodncod  at  first  a  cannla,  in  which  he  placed  a  cnrved  probe, 
passing  it  out  by  the  nostrils  and  carrying  with  it  the  thread  to  dimv 
up  the  tent. 
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mard  pneaed  into  the  cunulii  the  spririg  of  a  wntch,  which  in  virtue 
t  iti  eltutticity  passes  outaiUe  the  noHtrilH  aud  then  recoils  upwards 
|tith  the  thread  to  which  the  tctit  is  fixed. 

■■  fastened  to  the  thread  a  grain  of  le;id  for  the  purpose  of 
nwiii);  it  outside. 

I  Cabtiiii'  laid  hold  of  Mejeao'K  prolm  previous];  introduced  into  tbo 
rynwl  pasmgee  by  passing  beneath  the  turbinated  bone  a  plate  with 
nd  with  which  he  seised  the  lower  end  of  the  probe.  A 
DDnd  plate,  gliding  upon  the  first,  ni[is  the  end  of  the  insttrument 
8  then  easily  drawn  out. 

[ante  introduced  into  the  nasal  duct,  from  below  npwards,  a 
mnd   provided  with  a  ehiirp  point.     The  sharp  point  pushed  up 
IS  from  buhind  forward  the  anterior  wall  of  the  Lichrymal  sac, 
[  admits  through  its  eye  the  introduction  of  a  thrend,  which  can 
.   be  drawn  downwards,  and  by  means  of  which  a  tent  can  bo 
a  up. 

,  ihirfl  Lareller  made  use  of  a  probe  curved  in  the  form  of  an 
rapportiiig  a  thrend  which  is  Sxed  b.v  a  small  groove  at  the  end  of 
e  instrument.     The  thread  is  thus  easily  seized  with  forceps  beneath 
the  inferior  turbinated  Irane,  and  drawn  out. 

Snch  are  the  chief  modifications  of  the  oponitions  of  J.  L.  Petit  and 
Leckt,  in  order  to  facilitate  the  poAsuge  of  the  thread  through  the 
rymnl  passives.    Whatever  p!an  is  adopted,  the  mlcR  of  cutting 
o  the  tao  ant  the  same. 
M.  Detmarrfifs  operulioii  (sue  Plate  XXXIX.,  Figs.  2  and  ■(). 
V|Trho  instruments  required  for  thisoperation  area  bistoury,  adircctor. 

nd,  and  cord  made  of  catgut. 
I  Fimi  fitji.^ru'ii:iiirt. — An  assistant  fhonld  keep  the  head  of  the 
itient  still,  and  with  his  finger  draw  aside  the  cxtemnl  angle  of  the 
n  order  to  make  prominent  the  tendon  of  the  orbicularis  muscle, 
f  tliis  tendon  is  a  guide  in  finding  out  the  upper  orifice  of  tlie  nasal 
t  (see  Anatomical  Indications).  The  bistoury  being  held  in  tho 
Tnght  hand,  the  little  finger  of  which  rests  u{ion  the  malar  bone,  is 
plangc<l  into  the  lachrymal  sac  from  before  liackwnrds  in  the  direction 
of  the  OS  unguis  ;  then,  the  handle  of  the  instrument  being  depressed 
a  little  inwards  and  iiackwards,  nntil  it  nearly  touches  the  eyebrows, 
the  blade  is  made  to  penetrate  aboat  two  or  three  lines  into  the 
lachrymal  sac  and  the  nasal  duct. 

If  there  has  been  previously  a  fistulous  opening  a  little  distance  off, 
■be  incision  should  be  carried  up  to  it  in  order  to  completely  divide 
Wmt  fistulous  tract. 

^fSttomt  fUp.—Iiilriidaclioii  i>f  n  prolit.  orrr  ip/iirA  i«  ;«>««/  a  hotlina 
^OWniA— The  bistoury  is  half  withdrawn,  and  along  its  blade  a  probe 
pawed  and  thrust  into  the  nasal  duct  (Fig.  2).    Thi<i  probe  nerves  the 
pnrpose  of  conducting  a  grooved  sound. 


ThM  ittp.—Ialroih\ctioii  of  the  t-ilgul  ciiril  (Fig.  :l).— The  sound 
being  ingerted  in  the  nasal  duct,  the  catgut  cord,  which  vs  to  effect  the 
dil&tAtion,  is  passed  through  the  sound,  which  ie  afterwards  withdrawn. 
This  cord  presents  above  two  small  wings,  as  it  were,  which  prevent  it 
from  falling  into  the  nasal  duct.  It  should  be  changed  every  day  for 
one  of  larger  Rise,  and  soon  Scarpa's  style  may  be  snbstitntud  for  it. 
The  introduction  of  tho  cord  is  often  followed  by  a  pretty  actiTu 
inflaatmatory  reaction,  occasioned  by  the  swelling  of  the  cord  in  the 
interior  of  the  duct.  It  is  therefore  neoesgary  to  withdraw  It  at  the 
end  of  twenty-four  hours,  and  to  introduce  a  very  fine  Scarpa's  atylo, 
which  am  be  every  day  replaced  by  other  iiuila  which  gradually  increasn 

5.  PtriHciiieiif  ilitafalion.  —  Iiilrixlartiun  of'  u  I'rrmaiienI  eniiula.  — 
VewIiuR  WHS  the  first  to  apply  the  canula  to  the  trestment  of 
lachrymal  affectiomi.  This  laethod,  revived  a  long  time  afterwarda 
by  Foubert,  Wathen,  and  Pellior,  was  ndopt«tl  and  modified  hy 
Dupuytren.  Dupuytren's  op'jration  consisted  of  two  stagss :  puncture 
of  the  Boc,  and  introduction  of  the  canula.  Tho  first  step  in  the 
operation  is  the  same  as  for  temporary  dilatation  described  above 
(M.  Dexmarres's  method).  To  intro<]uaa  the  cunula  the  lips  of  the 
wound  should  he  separated  by  pressing  upon  their  posterior  edge  wiUi 
the  handle  of  the  bistoury.  Then  the  canula  should  be  inserted  into 
the  sac  and  duct ;  and  directly  it  has  entered  the  dnot  the  bistoury  is 
to  be  withdrawn,  and  tho  canula  pushed  down  until  its  upper  edge 
disappears  in  the  lachrymal  sac.  In  order  to  ensure  the  proper  position 
of  the  canula  in  the  sac  and  duct  the  following  experiment  should  be 
made.  The  nose  and  mouth  of  the  patient  being  closed,  he  mnat  be 
directed  to  make  a  stroi^  expiration  ;  if  the  canula  is  in  a  proper 
position  a  little  blood  mixed  with  air  will  exnde  from  the  CKtern*] 
wound.  As  a  drexsing  for  the  wound  we  may  apply  to  it  a  small  pieoe 
of  conrt  plaster. 

^f^^.  Bfranl  and  Cloijw.l  dilated  the  dnct  with  a  tent  before  the 
introduction  of  the  canula.  This  precsnlion  is  useful,  as  tlio  walls  of 
the  duct  are  thus  habituated  to  the  contact  of  foreign  bodies,  and  &re 
less  exposed  to  the  inflammatory  reactions  which  so  often  occur  after 
the  immediate  introduction  of  canolas. 

Tho  form  of  tho  canula  has  been  variously  modified.  That  ailopled 
by  Peltier  had  two  enlargements,  one  above  and  one  in  the  middle. 
Dupuytren  designed  a  canula  with  an  enlargement  above,  in  order  to 
facilitate  its  extraction  whon  required.  M.  (ierdy  extuls  cnnulas  with 
n  projecting  rim  so  iis  to  prevent  their  rising  up.  For  the  some 
purpose  Riterick.  of  Leipsic,  and  afterwords  Mill.  Fetrequin,  and 
Lenoir  used  cleft  canulas,  the  lappets  of  which  fly  back  directly  the 
instrument  is  in  place.  For  the  insertion  of  this  kind  of  cannlk 
M.  Lenoir  designed  a  very  ingenious  mandrel,  which  dosee  tbe 
lappets. 
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I  The  introduction  of  caiiniM  u  not  alwayR  free  from  danger.     It  is 
l^ten  followed  by  sw»identa  of  on  inflammaiory  natnro.  which  obliga 
surgeon  to  extract   the   intitninient.     ForcepB  are   designed   for 
e  purposs  of  witbdniwio);  cariulis  from  the  nasot  duct. 

(ion, — Ifaretiiff  opened  the  sac  in  the  ordinary  way,  and 
Wtiiriied  its  interior,  either  with  o  small  caatery  heated  to  whitetieae. 
r  by  introducing  from  above  downwardB,  through  a  canula,  a  email 
.t  covered  with  nitrate  of  silver. 

nnoul  canterizsd  the  duct  from  below  upwards,  by  means  of 
rvcd  catbetera,  armed  with  the  porte-cauntique. 
'.  Liill'maiid,  of  MootpoUJer,  opened  the  duct,  inserted  a  morsel  of 
3  of  silver,  about  the  size  of  a  millet  seed,  and  closed  up  the 
I  with  a  piece  of  court  plaster.    An  eachur  is  formed  inside  Ihe 
III    the   duct,  and   is  then  discharged  from  iibove  downwards. 
,    [AUomand  adopted  this  plan   with   success   in   Bevcral   obstinate 

"rd'ri.w. — Often  employed  with  aaccoss  in  case)  of  obatmction, 

IS  at  the  same  time  permit  of  our  conveying  into  the  lachrymal 

Seated  finida.     An  Aiiel'a  syringe  is  used  for  the  purpose. 

c  (intient  being  seatod  in  a  chair,  with  his  head  kept  in  position  by 

b  nasiatnnt,  the  surgeon  plazea  himself  in  front  of  him,  holding  the 

I  his  right  hand  for  operating  upon  the  left  eye,  and  (nnlBgs 

s  ambidextrous)  standing  behind  the  patient,  when  operating  on 

the  right  eye.     The  Gngera  of  the  other  hand  should  gently  evert  the 

lower  lid,  so  aa  to  project  forward  the  orifice  of  the  inferior  pnnctum 

■chrymile.  which  is  to  be  chosen  because  it  is  shorter  and  lai-ger  than 

e  up])er  one.     The  end  of  the  syringe  should  be  introduced  |ierjien- 

arly  to  the  palpebral  border.     It  often  bsppens  that  the  punctura 

ntmcts,  and  prevents  the  introduction  of  the  syringe  ;  but  by  gentle 

d  careful  pressure  we  may  easily  overcome  the  momentary  resistance 

it  up  by  the  contraction  of  the  puncta.     The  noKsle  being  introduced 

D  a  depth  of  one  or  two  Unes,  we  must  depress  the  syringe  externally 

o  engage  the  noizle  in  the  horizontal  portion  of  the  duct.     Once 

the  Ltchrymal  sac  is  reached,  the  surgeon  should  gradually  propel  the 

fluid  in  order  to  overcome  the  obstruction  in  the  duct.     This  will  have 

been  effected  when  the  fluid  flows  pretty  freely  from  the  nostril. 

The  operative  procedures  described  nuder  the  headings  of  '  Dilata- 
tioa '  and  '  Injections '  are  chiefly  of  historical  interest,  being  hut 
rarely  utilized 


J 


Thffori 


xofm 


•li/cial  ilac 


e  fallowing  o|ietstions  have  been  performed  in  cases  in  which  tb 
Kt  has  become  entirely  obliterated. 

H'ufAoUH  made  a  Urge  opening  into  the  lachrymal  sac.  by  means  o 
U-ellipticsl  incision,  and  plunged  a  pointed  stylet  through  the  a 
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ungniii,  having  previonaly  extirpated  the  sac.  A  tent  of  charpie  or  a 
small  caauta  was  then  introdacod  to  keep  the  perforation  open. 

llunler  made  nse  of  a  punch  to  jierforate  the  os  unguis  :  but  bis 
operation  requires  special  inalruineuts,  and  is  no  longer  performed. 

Wathtn  made  with  a  drill  a  new  passage  in  the  direction  of  the 
natnral  dnct,  and  then  fixed  a  permanent  canula. 

M.  Lauij'irr  proposed  to  perforate  with  a  curved  trocar  the  wall 
of  the  maxilltiry  sinui,  and  to  pla'..*e  a  cannla  in  the  opening. 

Oblileralioii  of  llie  iarhr^mal  jxiMageg. 

1.  XuiiHoni  destroyed  tbe  aac.  To  do  this  he  made  a  large  opening, 
filled  it  with  charpie,  and  then  cauterized  it  either  with  caustic  or  tbe 
actual  caiite^j. 

Boache,  relying  upon  the  fact  that  tbe  puiicti  lachryraalia  may  be 
congenitiiUy  obliterated  without  the  patient  suffering  from  watering 
of  the  eyes,  cauterized  the  puncta  by  iutroducing  into  them  a  small 
piece  of  nitrate  of  silver. 

•2.  Raiioral  of  the  lachiyiiuil  glatul. — The  following  operation  is 
tbat  adopted  by  Mr.  Zachariah  Lawrence.  An  incison  is  made  through 
the  skin  ioimediately  below  the  upper  and  outer  third  of  the  bony 
margin  of  the  orbit ;  the  fascia  uniting  the  tarsus  to  the  periosteum 
of  tne  orbit  is  then  divided  to  a  corresponding  extent.  The  gland 
should  now  be  carefully  sought  for  with  the  finger,  and  having  been 
caagbt  by  hooked  forceps,  is  pulled  forwards  and  dissected  out  bj 
cutting  through  its  connections  with  a  scalpel.  The  wound  should 
not  be  closed  until  the  bleeding  has  ceased,  and  this  cau  usually  be 
arrested  by  a  stream  of  iced  water. 

The  obliteiation  of  the  lachrymal  passages,  and  the  removal  of 
the  lachrymal  gland,  ought  only  to  be  resorted  to  after  the  measures 
described  above  have  failed.  We  must  therefore  consider  these  two 
operations  as  offerii^  the  last  chance  of  curing  those  cases  which 
have  proved  rebellious  to  other  mode*  of  treatment. 
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L  Fig.  1. — Aiitero-iHitUfinr  mid  rerlieid  ifWott  cf  tkf  orliil,  t/iaiviiig  Ihc 

*■(«*  iif  the  right  eye — tcUnuil  meir.—a,  Oiobe  of  the  eye  ;   h,  the 

ntoT  pnlpebne  HUperiong  ;  r.  the  superior  rectus ;  il,  the  extenuU 

I,  the  inferior  rectus  ;/,  the  inferior  oblique  ;  g,  the  origins  of 

«  muscles  of  the  eye. 

[Fig.  2. — Jleprf'tiitu    the    aponeurotic  nhenlhi  formed   by  the  arhilal 

a.  Globe  of  the  eye  ;  b,  sheath  of  the  elevator  of  the 

^per  lid  ;  r,  •boath  of  the  superior  rtxitus  ;  d,  sheath  of  the  external 

f,  sheath  of  the  inferior  rectus  ;  /,  shesth  of  tbo  oblique. 
I  Rg.  3. — Thf  ilupoiatloii  ••/  ihf  inuiirUi  iiiul  of  lAeif  iniiei'lion  into  the 
:  rye  it  »r.m  in  front  ami  the  mi  atrltt  are  lifted  ap  from 
ItHinii  JoTtnard*. — a,  SD]>erior  rectus  ;  h,  externnl  rectus  ;  d,  internnl 
Ktns  ;  t,  inferior  rectus  ;  /.  the  snperior  oblique  muscle  passing  over 
■  pnHey,  r.. 
'  Fig.  i.—  The  op-jyilioii  for  eb-abimiui.—M.  SMiltof„  plan.-The  lids 
«  kept  away  by  n  blepharectome,  a:  b.  s  leiTaculam  cntruHted  to  an 
iKstant ;  r,  forceps  raiatng  i\  fold  of  conjunctiva  ;  <!,  sciBsors  unttjng 

e  fold  in  order  to  expose  the  muscle. 
'  Fig,  I'l, — A  blunt  book,  a,  is  passed  Ixmeath  the  muscle,  b. 

,  The  blunt  hook  ;   b,  the  scissors  cutting  through  the 
taternal  rectus  muscle. 

'   The  movements  of  the  globe  of  the  eye  are  reguluted  by  six  mnscles : 
Ibe  four  recti  and  the  two  oblique. 

The  fonr  recti  have  a  fiiied  point  of  origin  behind  the  globe  around 
the  optic  foramen,  whence  tbey  diverge  and  embrace  the  globe  from 
behind  forwards,  being  inserted  into  the  anterior  beniispherc  by  short 
membianouH  lendinoofl  expansions  alnut  two  or  three  lineit  behind  the 
mference  of  the  cornea,  an  attachment  that  is  very  favourable 
I  rotatory  movements  of  the  globe  which  they  determine, 
e  fonr  mnsclce  are  :  ~ 
,  The  tapn-ior  rectua,  situated  in  the  upper  part  of  the  orbit 
Qftth  the  elevator  of  the   upper  lid,  turns  the  pnpil  upwards  and 


The  infrrinr  reftui,  moves  the  globe  upon  a  horiEontal  axis,  tumin); 
popil  downwards  and  inwards.  It  passes  between  the  glolte  and 
inferior  oblique,  which  is  inserted  above  its  external  border. 


3.  The  interna!  rerlan,  silaated  on  the  internal  wall  of  the  orbit, 
moves  the  eye  on  its  vertical  axis,  aud  carries  the  |iu]iil  inwnnls. 

4.  TLi-  e^lminl  Terlim.  placed  on  the  estemal  wall  of  the  orbit, 
aiitagoiiisea  the  precoding  mascle.  Its  insertion  into  the  Hclerotic  11 
a  little  further  from  the  edge  of  the  cornea  than  tfaut  of  tlie  intemnt 

The  two  oblique  mascles  move  the  globe  of  the  eye  on  a  horiimntJil 

1.  The  nujierU'T  tiWi'/iie  takcB  its  origin  from  around  the  opliL- 
foramen  ;  thence  its  direction  is  forwarilm  and  inwards  aei  far  a»  the 
internal  orbital  margin  of  the  frontal  bone,  whore  it  is  received 
into  a  fibro-cartilaginona  ring,  from  which  it  i%  reflected  ae  from  a 
pulley.  On  ieaving  thia  ring  it  a  directed  from  within  ontwards, 
pnssea  beneath  the  superior  rentua,  iind  i»  inserted  into  the  posterior 
hemixpherc  of  the  globe.  When  it  contmcta  it  carries  the  pnpil  a 
little  downwards  and  outwards. 

2,  The  liifrrhr  ohliqur  ariaes  from  the  anterior  inferior  angle  of  the 
Hoor  of  the  orbit.  It  turns  below  the  globe  of  the  eye  and  inferior 
rectus  from  within  outwards,  to  be  inserted  by  a  large  tendon  inw> 
the  posterior  hemiaphere  under  cover  of  the  external  rectus  and  below 
the  insertion  of  the  superior  oblique.  Three  different  uervea  supply 
these  muscles  :  the  motor  ocuU,  or  third  nerve,  which  supplies  the 
superior,  internal,  inferior  recti  and  inferior  oblique :  the  fourth,  or 
KUpra-trocblea,  for  the  exclusive  supply  of  the  superior  oblique,  and 
the  sixth  nerve,  for  the  supply  of  the  external  rectus. 

The  space  in  the  orbit  unoccupied  by  the  eyeball,  it»  mUBcles, 
vessels,  nerves,  etc.,  is  filled  up  with  soft  fnt  and  delicate  connective- 
tissue.  Covering  the  greater  part  of  the  sclerotic  is  tbe  taaciti  or 
capsule  of  Tenon.  This  in  connected  with  the  snbjacent  sclerotic  by 
fine  bundles  of  oonnoctive- tissue,  and  separated  from  it  by  a  large 
lymph-space,  which  serves  the  purpose  of  a  Hynovial  membrane  or 
socket  in  which  the  globe  can  readily  glide  when  in  movement.  The 
muscles  pierce  the  capsule  near  their  insertions,  and  receive  reflectionH 
from  it  in  the  form  of  sheaths,  that  of  the  superior  oblique  being  the 
strongest  and  most  marked.  Expansions  are  given  off  from  the 
sheaths,  which  arc  closely  adherent  to  themuiicularsubstauce,Bnd  to  the 
margin  of  the  orbit,  so  limiting  the  range  of  their  movements. 
Posteriorly   the   fascia   invests   the  optic   nerve  as  far  a»  the  optic 

STRABISMUS. 


Squint,  as  defined  by  Donders,  is  'a  deviation  in  the  direction  of  the 
eyes,  in  consequence  of  which  the  two  yellow  spots  receive  images 
from  different  objects.'    The  oonditiou  may  result  from  pandysi^  of 
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Emnre  of  the  xix  ocular  muscles  (paralytic  etiubiitmuB) ;  or  be 
irregular  action,  chiotly  of  the  internal  or  external  recti  muscles, 
giving  rise  to  abnormal  convergence  or  divergence  of  the  oyes,  aiicl 
generally  aaacioiated  with  and  secondnry  to  aomo  error  of  refmction — 
hypermetropia,  myo[iiii,  or  ostigmiitism.    Only  cases  coming  onder  the 

>)ond  category  are  ^sceptiblo  of  relief  by  oporation,  the  indications 
r  which  cannot  be  given  hero.  Division,  and  advsucement  or  re- 
jnstmcnt,  of  the  tendons  of  the  internal  or  cxlemol  recti,  are  the 
erations  most  frequently  re'iuii'ed. 
TtKOlumij  of  the  ialrrnul  recluti. 
The  operator  stands  on  the  right  of  the  patient,  who  is  phiced  in  the 
recumbent  position.  A  stop  spoculom,  introiluced  closed,  is  used  to 
keep  the  lids  widuly  npart.  The  conjunetivii,  and  gub-conjunctivul 
tiwne  ia  caught  by  toothed  forceps,  held  in  the  left  hand  at  n  point  on 
level  with  the  lowest  portion  of  the  comes,  and  midway  betwixt  it 
the  caruncle.  With  straight,  blunt-pointod  nciMora,  held  in  the 
t  hand,  u  small  npening  is  made  through  the  eonjnnctiva  nud  suli- 
iunctival  tissue  close  to  the  points  of  the  forceps,  so  exposing  the 
capsule  of  Tenon.  The  latter  is  then  pinched  up  with  the  forceps,  and 
suippcd  through  to  an  extent  corresponding  to  the  conjunctiml  wound, 
thus  bringing  into  view  the  white  chining  sclerotic.  Still  maintuining 
the  hold  of  the  forceps,  the  [loint  of  a  utrabismus  hook  is  passed 
through  the  wound,  and  insinuated  between  the  tendon  and  the  globe, 
by  depressing  the  handle  downwards  and  bringing  the  conciivity  of  the 
.liMik  forwards — a  movement  easily  accomplished  if  it  be  kept  on  the 
And  close  to  the  sclerotic.  The  teiidon  thus  caugbt  in  the  hook  is 
[ed  forwards  by  bringing  the  handle  to  the  vertical.  The  hook  t» 
be  transferred  to  the  left  hand  ;  with  the  right  the  operator  gently 
the  scissors  through  the  wound  into  the  interval  between  the 
tuid  the  globe,  one  blade  being  directed  above  the  tendon,  the 
below.  The  tendon  is  then  divided  by  a  few  snips.  If  this  has 
done  completely,  the  hook  can  now  be  brought  outwards  nearly 
U>  the  corneal  margin,  nothing  intervening  between  the  two  but  con- 
junctiva and  snb-conjunctival  tissues. 
A  pad  and  bandage  should  lie  placed  over  tlie  eye  for  a  few  hours. 

(ad  may  be  kept  wetted  with  cold  water  advantAgeously. 

iii^Hfl-fjeA,  by  means  of  fcissors  inti'odnced  through  the  conjunctival 

id,  separates  the  conjunctiva  from  the  capsule  of  Tenon  'as  far  as 

semilanar  fold,  also  8ej>arating  the  latter,  as  well  as  the  caruncle, 

from  the  parts  lying  behind,'     The  capsule  is  then  opened,  and  the 

t«niioo  cut   through  as  described  above.     This  procedure,  he  affirms, 

gratter  effect  and  causes  less  deformity  than  the  operation  first 

lUoned. 
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Tenolonnj  iif  On  fxievnal  rrxlus. 
The  steps  of  tbe  operation  are  tlie  aame  na  those  followed  in  divjuion 
of  the  internal  rectus,  except  that  the  incision  through  the  conjunctiva 
und  capsule  of  Tenon  should  be  made  somewhat  fiirther  from  the 
cornea,  the  insertion  of  the  external  rectus  being  further  back  than 
that  of  the  internal  rectus. 

lie-atljiisitmeiit  or  ail eunrrmfnl  if  the  tendon  nf  tJie  iiitniiiil  obiiqur. 

This  operation  ia  applicable  to  cases  in  which  the  tendon  of  the 
internal  rectus  has  become  attached  too  far  back  after  division  ;  or 
weakened,  as  in  myopia,  so  leading  to  a  considerable  degree  of  divergence, 
such  divergence  not  beiug  oumble  by  tenotomy  of  the  external  rectos 
alone.  Its  object  is  to  advance  the  tendon  to  a  new  attachment 
nearer  the  comes,  in  order  to  overcome  the  JeTiatioQ  outw&rda  of  the 
eye. 

There   are   many   different  ways  of    accomplishing    this,    hut  the 
following  operation,  as  recommended  by  Nettleship,  is  perhaps  on 
the  simplest  and  best. 

Tbe  operation  being  both  piunful  and  tedious,  an  araesthetic  should 
ulways  be  given.  The  position  of  the  operator  and  the  patient  is  the 
same  as  given  under  the  operation  of  tenotomy,  and  the  spring- 
Hloppcd  speculum  used  to  keep  the  lids  apart.  The  whole  width  of  tbe 
tendon  is  exposed  by  a  vertical  incision  through  the  conjunuttva 
subconjunctival  tisaues,  at  a  distance  of  4  millimetres  from  the  coi 
The  tendon  is  then  divided  in  the  way  previously  de-scribed.  Three 
sutures  of  tine  isiik,  armed  with  needles  at  each  end,  are  passed  from 
within  outwards  throng))  the  t«ndon  with  the  fascia  and  conjunctiva 
covering  it,  at  some  little  distance  from  its  cnt  edge  (al)OUt  j  inch). 
The  muscle  flap  so  constituted  is  shortened  to  the  extent  desired,  by 
cutting  off  its  free  edges  beyond  the  sutures  ;  the  deep  ends  of  the 
latter  should  then  be  passed  through  the  fascia  and  conjunctiva  close 
to  the  cornenl  margin.  The  external  rectus  tendon  is  now  divided 
the  usual  manner,  and  a  thick  silk  suture  passed  through  the  ocular  co 
junctiva  on  tbe  outer  side  of  the  cornea.  FinaUy,  the  throe  sntarea 
are  tied,  and  the  globe  rolled  inwards  ax  far  as  possible  by  traction 
the  stout  suture,  which  can  be  maintained  in  position  by  fixing  it  to 
the  nose  with  strapping.  The  traction  sutnre  is  not  always  necea 
if  used,  it  will  cat  its  way  out  in  two  or  throe  days.  The  three  suture* 
should  be  left  in  a  week.  Culd-watcr  pods  may  be  used  to  combat 
the  resulting  pain  and  swelling. 
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PLATE  XLI. 
OPERATION  FOR  CATARACT  BY  DEPRESSION. 

Fig.  1. — Antero-posterior  section  of  the  eyehalL — 6,  Cornea  ;  c,  anterior 
chamber  ;  c/,  iris  ;  e,  crystalline  lens  ;  /,  capsule  of  lens  ;  g^  Titreons 
hnmour. 

Fig.  2. — Depression  of  cataract. — First  stage  (right  eye). — a,  a,  Assist- 
ants fingers  raising  the  npper  lid  ;  h^  b,  operator's  fingers  pulling  lower 
lid  down ;  c,  instrument  held  in  left  hand  and  passed  through  the 
sclerotic.  The  operator  s  third  and  fourth  fingers  are  steadied  by  rest- 
ing on  the  cheekbone. 

Fig.  S.—Samf  operation. — Second  stagf. — The  needle,  a,  is  passed 
between  the  lens  and  the  iris ;  the  concavity  of  its  point  is  occupied 
by  the  upper  edge  of  the  lens. 

Fig.  4. — Same  ojteration. — Third  stage. — Depression. — The  handle  of 
the  needle,  a,  6,  being  raised,  the  point  is  lowered,  and  presses  the  lens 
down  into  the  vitreous  humour. 

Fig.  i>. — Same  operation  on  the  left  eye. — a.  Position  of  the  needle  in 
the  first  stage  ;  h^  in  the  second  stage  ;  r,  in  the  third  stage. 

Fig.  0. — RecUnation. — The  lens,  n,  is  displaced,  6,  into  the  vitreous 
hnmour. 
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PLATE  XLII. 

CATARACT  AND  AETIFICLU-  PtTIL. 

Fig.  \.— ErtriirJioii  of  the  ral'trarl.—  Firit  ulirif.—Infcnor  krralo- 
lumy. — rt,  «,  ABsistant's  fingers  rniaing  the  upper  lid  :  b,  r,  middle  and 
index  fingers  of  operator  deprcnaiag  the  loner  lid  ;  (/.  right  hand  of 
operator  holding  the  cataivict  knife.  The  figure  represents  the  ii 
ment  when  it  passes  out  of  the  comoi. 
Fig.  2. — Sanit.  nperutwii.-~-Tbe  inferior  flap  completed. 
Fig.  ;i. — Same   o/ieniUoii.^StcoiuJ    tiage. — Opeuing    of    capsule    by 

Fig.  4.— Snmc  ojiemlion.—Thied  a (.ijf.— Expulsion  of  catoract.  The 
handle  of  an  instrument  presses  lightlj-  on  the  upper  lid,  while  the 
operator  puabos  the  lower  ltd  gently  upwards  with  his  finger,  a. 

Fig.  h. — Fiiu/rr  ariin-d  icll/i  Ueiimirres'K  ring. — a.  The  ring  ;  b,  little 
claws  which  are  fixed  into  the  sclerotic. 

Fig.  li.—Oliliqiif  k-fraMoni'i.— The  knife,  a,  is  introduced  obliqoely 
from  above  downwards,  and  from  without  inwards. 

Fig.  7. — SHprrioi-  keraloluiiiji. — Tbe  knife,  a.  passed  transversely  i 
words,  its  edge  turned  upwards,  cuts  a  superior  flap. 

Fig.  H. — M.  Farnarit  operation. — u,  Instrument  passed  from  without 
inwards,  into  tbe  anterior  chamber. 

Fig.  St. — liame  ojienitioii, —  Crystotiite  seizing  the  opaque  lens. 

Fig.  HI. — Muldeii'a  operatiim  for  artijieial  /Ju/ii/.— Crucial  incision 
of  iris,  and  removal  of  the  four  resulting  angular  flaps  by  aogular 

Fig,  11. — Cloture  (f  jiapil, — Seer'n  operaihn, — A  small  i 
made  in  the  cornea  ;  a  little  hook  tears  the  iris  and  draws  the  flap  into 
the  corneal  wound. 

Fig,  12.— Clonurei.f  puiiil.—  liirifion  of  irii.—M.  \'r!j)faii't operalion.- 
A  lauce-8haf>ed  knife,  n,  first  pierces  the  cornea,  and  then  the  iris  from 
before  backwards,  then,  coming  forwards,  passes  through  the  ii 
cornea  again.  The  edge  of  the  instiiinient  being  brought  out  below 
forms  a  flap  of  iris  and  cornea. 

Fig.  ] ^.—Detachmenl  of  irii. — SearpaM  o/ieralioii. — A  needle,  n,  intro- 
duced throngb  the  sclerotic,  detaches  the  iris  from  above  downwards. 

OPEBATIONS  ON  THE  EYEBALL. 


We  shall  confine  ourselves  to  rocntioning  and  shortly  describing  the 
parts  forming  the  eyeball,  which  are  of  importance  as  concorning  the 
operations  performed  on  thnt  organ.  Passing  frora  the  circuniferenc« 
of  the  organ  towards  its  centre,  we  find  first — 


tt  eonjanilira,  a  thin  vasculRr  membrBne  :  which,  having  lioed  tbe 
e  of  the  lids,  passes  over  the  eyeball  to  invest  all  the  visiblit 
s  of  the  cornea  and  sclerotic.  At  the  inner  angle  of  the  eje  iL 
*  a  rather  deep  cul  de  sac  before  pufliuni;  on  to  the  sclerotic, 
lie  tranaparent  cornea  is  intimately  connected  with  the  sclerotic. 
It  is  formed  of  mccessive  layern,  between  which  an  instrament  may 
easily  slip,  if  not  introduced  with  decision.  It  ia  hard  and  firm  ;  in- 
cisions in  it  need  to  be  made  with  very  sharp  instrnmentR. 
I  Tht  tclerotin  stretcbea  from  the  nerve  to  the  cornea.  It  is  white  and 
igh,  rexistins  ^nd  elastic,  and  mnst  be  penetrated  by  a  sudden  and 
tnt,  the  point  of  the  instrument  being  perpendicular 
le  surface.  The  muscles  of  the  cycliall  are  inserted  into  it 
fTA*  rht-voiil  lines  the  inner  sarfaco  of  the  sclerotic,  and  is  aligbtly 
mt  to  it.  The  membnine  ia  composed  of  two  distinct  purts.  the 
le  formed  entirely  of  pigment,  the  oater  essentially  vascular. 
1  the  sclerotic  and  choroid  the  ciliary  vessels  and  nerves  pass. 
le  long  ciliary  arierin  are  internal,  and  external,  paeuog  forwanja 
I  the  choroid  nnd  sclnrotie  in  the  plane  of  the  transTerae 
r.  Hence,  to  avoid  wounding  them,  it  is  best  to  pierce  tlie 
ratio  above  or  below  the  transverse  diameter  of  the  eye. 
letveen  the  sclerotic,  choroid,  and  iris,  lit  the  level  of  the  margin 
<e  cornea,  is  the  greyish  ring  of  the  ciliary  liody.  It  is  essentially 
r,  containing  also  a,  network  of  nervous,  besides  muncular  fibres, 
menta  passed  into  the  eyeball  should  kc«p  clear  of  this  Btmctnre. 
It  eiliarif  iiroreanf,  folds  formtd  by  the  inner  layer  of  the  choroid, 
fcfonnd  behind  the  iris  ;  they  surronod  the  lens,  and  arc  in  contact 
h  itB  equator. 

,  the  diaphr^m   placed  between  the  cornea  and  the  len-i, 

id«a  the  front  part  of  the  eye  into  two  chambers — the  anterior 

1  itself  and  the  cornea  ;  the  posterior  between  itself  and  the 

The  lens  and  the  iris  are  in  contact,  hence  the  {laasage  of  an  in- 

ant  between  the  iris  and  lens  in  danj^erous  to  both. 

B  two  chambers  communicate  by  the  pnpil,  a  circular  opening 

:re  of  the  iris.     The  outer  margin  of  the  Iris  is  con- 

i  with  the  ciliary  circle.     The  iris  lioati  freely  in  the  eye,  directly 

k  pr«ware  of  tLe  fluids  keeping  it  in  place  is  disturbed.     Care  ia 

d  wounding   the  membrane,  as,  for  instance,  when 

tating  the  aDt«rior  chamber  for  exlractioa  of  a  cataract. 

nie  nyitalUne  l'n»  has  the  form  of  n  bi-conves  Icits.     It  is  made  up 

f  ci%ncentric  layers  varying   in  density,  becoming  more  notid  on 

approaching   the  centre.     The  external   layer   is  nearly  fluid,  and   is 

known  as  •  Jforgaijiii'M  humour,'  while  the  innermost  part,  or  nnclenii, 

_ia  of  a  gummy  consistence,  easily  crumbed  by  the  finger.    The  lena, 

n*  prcMure,  easily  separates  into  triangular  segments,  the  apices  being 

totwl  to  the  centra  ;  as  tbeso  segments  may  be  stparately  afFcctc^ 
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with  cataract,  or  have  varying  degrees  of  opacity,  in  cerUiii  formfi  of 
this  disease,  thelenHappearaateHate.  or  marblod.  The  ease  with  which 
this  organ  splits  up  renders  the  operation  of  declination  very  difficult. 
It  is  surrounded  hy  a  traospiircnt  clastic  memliraue,  knowu  as  the  cap- 
sule of  the  lens.  In  cases  of  milky  or  lenticular  catantct,  it  is  only 
necessary  to  lacerate  the  capsule,  to  allow  the  escape  of  its  contents. 

Behind  the  lens  is  the  rilrroat  hoihj,  the  gelatinous  mass  which  fills 
the  posterior  foar-flfths  of  the  eyeball.  An  exceedingly  thin  membmna 
(the  hyaloid  menibrane)  envelops  the  vitreous  body,  except  in  £ront, 
where  it  divides  into  two  layers  ;  the  anterior  contiuued  forwards  h 
front  of  the  lens,  and  known  as  the  zonule  of  Zinn,  or  suspensory  liga- 
ment of  the  lens  ;  the  {>osterior  passing  behind  the  lens. 

CATARACT. 

Cataract  is  a  total  or  partial  opacity  of  the  crystalline  leni.  resuUi:^ 
from  structural  alterations  in  its  component  fibres.  Such  changes 
rarely  nffioct  the  whole  lens  at  once,  bat,  beginning  in  certain  regions, 
may  remain  limited  to  them,  or  spread  gradually  throngbout  it.  The 
various  forms  of  cataract  are  conveniently  classiSed  as  follows:  (I) 
unclear  :  {'!)  cortical ;  (3)  lamellar  or  lonnlar  ;  (1)  anterior  poUr  o 
pyramidal ;  (.'>)  posterior  polar.  Up  to  the  age  of  thirtj-five  all 
cataracts  m'e  'soft'  in  consistency,  and  are  so  termed;  beyond  that 
age  the  nuclear  portion  of  the  lens  becomes  incrooBingly  firmer,  there- 
fore after  that  period  they  are  said  to  he  '  bard.' 

Operations  for  the  removal  of  cataract  are  mainly  of  three  kinds,  v 

(1)  Extrardonot  the  whole  lens,  with  or  without  its  capsule,  through 
an  indsiou,  limited  to  the  cornea,  sclerotic,  or  involving  both  those 
structures. 

(2)  Disrimloa  aiid  gradual  iibgorplion  {ntalle  iiperalhn),  the  anterior 
portion  of  the  capsule  Iieing  lacerated  (discission),  so  allowing  aocens  of 
the  Bijueous  (laid  to  the  lena  fibres,  thereby  rendering  them  suacepti 
of  absorption. 

(3)  Rriniiral  liij  a  tadion  syrhye  or  curelte.  after  the  whole  lens  ha» 
been  freely  broken  up  by  the  operation  of  discission. 

The  liLst  two  methods  are  applicable  to  soft  cataracts  only  ;  the  hard 
varieties  should  always  be  removed  by  extraction.  The  opemtioiu  of 
ileprtiiiiiti  and  rtclinalion  are  obsolete,  and  should  never  be  practised. 

I.  OPERATioSi'  KrtB  TiiK  Removat.  of  Catakact  uv  EsTBAmoJi. 

Tliejtap  operation. 

The  incision  in  the  cornea,  made  by  a  Beer's  or  Sichel's  knife,  form* 

a  flap,  which  may  be  inferior,  oblique,  or  superior — the  three  varietias 

are  called  infi'rior,  oblique,  or  superior  kemtotomy. 
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luftrkn-  keratotomy  (Plate  XL.II..  Figs.  I,  2,  ;l.  4). 
Firit  il<ute.—  Tiiriiha  i>f  cwum  (Fig.  1).— The  patient  shottld  be 
placed  on  a  coacb  in  the  recambent  position,  with  the  head  aomewbat 
ruisei] :  no  ansMtbctlc  is  rcquireil.  The  operator  stando  behind  the 
patient's  head,  holding  the  knife  in  the  right  or  left  hand,  according  as 
the  right  or  left  eye  is  to  be  operated  upon  ;  if,  boweror,  he  he  not 
AmbidextrooB,  he  should  Btand  in  front  of  the  patient  in  order  to  make 
the  corneal  section  in  the  cti»e  of  the  left  e;e  with  his  right  bund. 
The  surgeon  raises  the  upper  lid,  and  controls  it  with  the  forefinger, 
prearing  it  finnlj  against  the  margin  of  the  orbit,  using  his  left  bund 
for  the  right  eye  of  the  patient,  and  rice  Ttrni ;  ut  the  same  time,  by 
placing  tbe  tip  of  his  middle  finger  npou  the  sclerotic  on  the  nasal  side 
of  the  cornea,  he  prevents  the  eyeball  from  rolling  inwards.  An  assist- 
ant HepreHies  the  lower  lid,  maintaining  it  in  that  position  by  holding 
it  firmly  against  the  edge  of  the  orbit,  and  direfully  aToidiug  any 
pressure  upon  the  globe.  The  point  of  the  knife  is  brought  against 
the  cornea  at  the  level  of  its  equator  at  ^^  to  ^,,  inch  in 

O  front  of  the  sclerotic  :  a  shurj)  and  decided  punctorc  is 
mnde  into  the  anterior  chamber,  then  a  jjanse  is  made  to 
ascertain  that  the  iris  is  not  wounded,  after  which  the 
handle  is  carried  backwards  a  little  and  the  point  is 
pushed  from  without  inwards,  in  the  equator  of  the  glolw,  until  a 
counter-opening  of  exit  is  made  exactly  opposite  the  point  of  entrance ; 
the  blade  of  the  instrument  is  to  he  kept  parallel  to  the  plane  of  the 
all  the  while.  When  the  point  has  passed  from  one  side  to  the 
of  the  coniea,  the  knife  is  to  be  handled  most  gently,  without 
soddea  movement,  that  the  flap  may  be  cut  with  its  edges  exactly 
the  border  of  the  sclerotic.  Too  much  prucipibincy  in  thi« 
stage  nf  the  Operation  leads  to  risk  of  wounding  the  iris,  and  expulsion 
of  the  uqueons  humonr.  Tlie  muscles,  which  have  contracted  spas- 
mrHlieally  at  the  pnncturu,  must,  during  the  completion  of  the  flap,  have 
time  to  relax;  the  knife  must  exautly  dose  the  wound  it  gradnally 
forms,  so  that  it  may  prevent  the  escape  of  the  aqueous  humour 
(Fig.  2).  When  the  flap  is  made  the  lid  is  closed,  and  the  patient 
■llowed  to  rest  a  while,  if  not  under  cbloroforrn. 

■oadttagt. — Div'im'r.n  ofthf.  tapiule  {Fig.  3). — The  cysto tome,  held 
introduced  from  below  upwards,  through  the  corneal 
id ;  then  the  point,  being  turned  towards  the  capoulc.  is  made  to 
is  done  gently  and  without  force  enough  to  push  Imck 
lens.  The  ordinary  needle  can  he  used  in  this  operation. 
'hird  Ktagf.—Ejjuiliiinii  of  the  coUa-iict  (Fig.  4).— It  aometimea 
ipena  that  after  the  incision  of  the  capsule,  the  lens  escapes  of  itself, 
globe  being  compresKed  by  the  contraction  of  the  ocnlur  muscles, 
accident  tn  be  avoided.     If  this  does  not  happen,  it  is  enough  ta 
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prdBs  the  finger  or  handle  of  n  knife  on  the  upper  lid,  when  the  lens 
will  pasa  throagb  the  pupil  into  the  Anterior  chamber  atid  dip  c 
throagh  the  corneal  -wound.  The  esotpo  of  the  letis  can  be  further 
aiaiated  by  donble  pretaure  :  one  finger  on  the  upper  and  one  on  th« 
lower  lid.  There  are  sometimes  fragments  of  the  lena  or  mpenle 
remaining  in  the  pupillnry  Gold  :  tbe»e  must  be  removed  with  Bn« 
forceps  or  a  curette,  lest  seoondory  cataracts  should  he  formed. 

Olilujiic  k^rahilumij. 
Wem^trtu  njifralina  (Fig.  I'l). — The  point  nf  the  knife  ia  to  enter  tho 
cornea  at  tho  middle  point  of  the  outer  and  Dp[>er  fourth,  and  to  make 
exit  at  the  centre  of  the  inner  and  lower  fourth.  This  form  of  openi' 
tioa  is  more  difficnlt  than  the  last :  but  the  cicatrization  of  the  wound 
is  more  rapid,  the  lower  lid  is  less  likely  to  catch  under  the  flap,  and 
there  is  less  risk  of  wounding  the  nose  and  internal  caruncle  when 
making  the  corneal  wound. 

Saprrt'ar  keralolom>i. 

HWhtn;  Weiaci,  ami  Jafj/er'i  iiperaliaii»  (Fig.  7).  — This  in  performed 
just  like  the  obliiiuc  and  inferior  oporationij.  The  base  of  the  flap 
corresponds  with  the  equator  of  the  oomea,  and  its  free  edge  is  upwards. 
Tho  ditRculty  of  this  procedure  is  greater  than  that  of  the  two  pro- 
(reding  operations  ;  but  it  has  the  advantage  of  less  frequently  allowing 
the  aqoeoua  humour  to  escape.  Cicatrisation  is  rapid,  the  flap  being 
EDpported  by  the  upper  lid. 

Farnari'n  operaliuu. — Fm-nari  naod  a  double-edged  knife,  ending  ii 
point  slightly  curved  on  the  flat,  which  is  employed  for  opening  the 
capsule.  The  anterior  chamber  is  opened  at  one  side  by  the  knifc^ 
with  which  the  capaule  ia  then  incised  ;  then  by  the  corneal  wound  a 
pair  of  Gne  forceps  is  passed  In,  the  lens  seized  and  removed 
(Pkte  XLII..  Figs.  H,  ll)- 

I'lJH  Gl-arff't '  moilijicil  I'lneor '  or  •  jitri/ilieral  Untar  '  operaliun. 
I. —  The  Inriiion. — Tbo  patient,  fully  nnmsthetiEed,  is  placed  in  the 
rccnmbent  position,  with  the  hcnd  slightly  raised.  The  opentor, 
standing  as  in  the  preceding  operation,  makes  the  incision  with  llie 
right  or  left  hand,  according  as  the  right  or  left  eye  is  to  lie  dealt  with. 
Tho  lids  are  kept  apart  by  a  stop  speculum,  care  being  taken  that  no 
pressure  is  made  by  it  on  the  globe.  Keeping  the  eyeball  steady  by 
means  of  fixation  forceps  or  a  donble  hook,  which  should  gresp  th« 
conjuuctivB  at  a  short  distance  below  the  centre  of  tho  lower  margin 
of  the  cornea,  the  point  of  n  Von  Graefe'a  knife,  held  with  the  edge 
upwards,  is  made  to  puncture  the  sclerotic  1  nun.  from  the  upper  and 
outer  mai^n  of  the  cornea,  and  '2  mm.  below  a  tangent  drawn  at  the 
upper  end  of  its  vertical  meridian.    The  point  is  directed  towards  tha 


AND  SURGICAL  AyATOMY.  U5 

)BtTe  of  the  eyeball  nntil  the  anterior  chamber  it,  reached;  then, 
Mntaining  the  plane  of  the  blade  parallel  to  that  of  the  irii,  the 

rator  thrusts  the  point  downwards  and  inwiirds  aatil  it  reaches  a 
I  little  below  and  internal  to  the  centre  of  the  papil.    The 

idle  shonld  now  be  ilepressed  to  the  horizoutal  ;  then,  inclining  it 
isewbat  backwards,  a  counterpunctnre  is  made  at  a  point  on  the 


(T  side  of  the  sclerotic  in  the  same  horizontal  line  with,  and  eiactly 
loading  to,  the  puncture  on  the  outer.  Directing  the  edge 
[htly  foTwardg,  the  incision  is  completed  bj  a  series  of  gentle 
iBwing  movemeDts.  so  that  its  centre  corresponds  with  the  sclero- 
corueal  junction,  tu  dividing  the  conjunctiva  a  small  flap  may  be  cut 
bom  it,  which  covers  the  scloro-comenl  wound. 
I  De  Wecker  makes  the  section  exactly  at  the  eclero-coraeal  junction, 
P  that  it  has  n  height  of  from  ^  to  4  mm. 

Streatfeild  uses  a  Sichel's  knife,  and  confines  the 
incision  to  the  sclero-corneal  junction.  He  punutores 
the  anterior  chamber  on  the  right  side,  and  enlarges 
the  wound  from  right  to  left  to  the  required  extent 
by  a  series  of  gentle  sawing  movements  ;  the  knife 
a  the  right  band,  and  the  procedure  similar  for  both  eyes. 

Other  operators  make  the  incision  so  that  it  falls 
below  the  summit  of  the  cornea,  itx  extremities  lying 
in  the  sclerotic  or  scleru-comeal  junction. 

2.  The  Iridtefuiuii. — In  the  next  stage  of  the  operation 
\  lai^e  piece  of  iris  is  excised.  For  this  purpose  the 
fixation  forceps  are  given  to  an  assistant,  who,  if  necessary,  steadies 
the  eyeball  and  gently  rotates  it  downwards  therewith.  The  operator, 
taking  the  iridectomy  forceps  in  his  left  hand,  introdnces  them  closed, 
allowing  them  to  open  when  their  points  reach  the  pupillary  margin  ; 


I.  fieiiiDg  a  portioi 
at  the  right  end  of  the   i 


r  edge,  he  draws  it 
:,  cuts  through  the  right  branch 
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at  the  loop   yertically  with  tlio   eciasorx,  and   tearing   away  tte  i 
from  its  ciliary  attachment  by   gently  pnlling  the  loop  over  to  the 
other  angle  of  the  wonnd,  oomplotes  the  excision  by  diriding  the 
remaining  or  left  branch  of  the  loop  in  a  ^milar  ^hion.    If  any 


The  Ikikei 


portion  of  tlie  iris  lie  caught  in  the  wound,  it  "honld  be  most  c 
fully  replaced  with  the  curette.  The  irideciomy  is  uften  performed 
gome  weeks  prior  to  the  removal  of  the  lens — '  /irr/iininnrif  iriderlomy ' 
— the  parts  being  allowed  to  heat  completely  in  the  meantime. 

3.  The  Ijietration  of  llie  Ca/iiule. — To  open  the  lens  capnile. 
the  operator  again  takes  the  fixation  forceps  in  his  left  band, 
and  Rteadying  the  eyeball,  passes  the  cystotome  on  the  flat  through 
the  wound  into  the  anterior  chamber,  t«ars  the  capsule  by  drawing 
the  point  of  the  instrument  across  it  in  t)ie  following  manner : 
Firstly,  from  a  point  on  a  level  with,  or  a  little  below,  the  loiwer 
margin  of  the  pupil  upwards  and  inwards  towards  the  peripheiy  of  the 
lens  ;  a  second  incisioa  to  ii  corresponding  extent  from  the  same  point 
upwartls  and  outnrards  ;  and  lastly,  one  joining  the  extremities  of  the 
others  along  the  upper  border  of  the  lens  exposed  by  the  iridectomy, 
in  the  direction  of  the  external  wound.  In  using  the  cystotome  the 
least  possible  pressure  should  be  made  on  the  lens,  otherwise  it  may 
very  easily  be  displaced  backwards  into  the  vitreons. 

4.  Removal  of  Ihr  Z,fn«.— The  final  stage  of  the  operation,  that  of 
removal  of  the  lens,  is  accomplished  by  making  gentle  hut  continuous 
pressure  with  the  back  of  the  curette  upon  the  sclerotic  between  the 
fixation  forceps  and  the  lower  margin  of  the  cornea,  in  a  direction 
towards  the  centre  of  the  eyeball.  The  upper  edge  of  the  lena  should 
now  make  its  appearauoe  between  the  lips  of  the  corneal  incifdon. 
and  then,  still  mnintnining  the  pressure,  the  curette  must  be  made  to 
glide  upwards  over  the  comen,  following  up  the  lens,  as  it  were, 
HO  facilitating  its  exit.  Small  fragments  of  lens  matter  remaiiuiig 
may  be  oouxed   ont   by  gently  stroking    the    cornea    from    belcnr 
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npirards,  or,  as  recommended  by  Graefc,  the  speculum  bein 
moved,  the  ojwrator  lightly  ruba  the  lower  lid  oyer  the  cornea 
circular  direciion,  thus  loosening  the  marginal  portions  of  the  c 
ajul  expelling  them. 


IJf  the  oomeal  (round  be  too  small  to  give  exit  to  the  lens,  it  may  bp 
ibrged  to  the  requisite  extent  with  the  iris  scissors.  Should  the 
tt«ons  escape  before  the  expulsion  of  the  lens,  the  latter  nhould  be 
Hed  out  in  its  capsule  by  means  of  a  Critchett's  suoop  pussed  behind 
;  if  this  acddent  occur  directly  the  section  is  completed,  as  it  may 
when  the  humour  is  abnormally  fluid,  it  is  best  to  proceed  with  the 
iridectomy  before  using  the  scoop,  unless  by  so  doing  the  loss  of  a 
large  quantity  would  b«  incurred. 

Lifbreifh'a  oprriilian.^Tho  neetton  is  made  down- 
wards at  an  »ngle  of  i-i°  with  the  horizontal,  its  lowtat 
point  being  situate  a  little  below  the  junction  of  the 
middle  with  the  inferior  third  of  the  cornea:  the 
puncture  and  countcr^mncture  lie  in  the  sclerotic  1  mm. 
a  the  margin  of  the  cornea,     Iridettoray  la  not  required. 

Worlamoat  niid  Lrhraa't  iipn-atioii  iliffers  from  Iiieb- 
.  reichX  in  that  the  section  is  made  upwards,  and  the 
1  pnncture  and  counterpunctnre  lie  in  the  selero-comeal 

Pnijeiiilerlier'i'  oprratioii. — A  liirge  sclerotic  incision  la 

.  behind  the  corneal  margin,  and  a  wide  piece  of  the 

A  scoop  is  then  introduced  behind  the  capsule  of  the 

S  the  latter  removed,  together  with  the  cajisule,  by  traction. 

itaenaTn/tra't  riprratioit. — A  large  iociBion  is  made  just  within  the 

oomcol  naiigitt  on  the  tempoml  side  with  a  short  widi-bladod  irian- 

gukr  knife.    A  scoop  is  then  po^sod  through  the  wound  as  far  as  the 

r  margin  of  the  pupil,  its  lower  rounded  e.xtremity  thus  resting 

D  the  uit«rior  cupsnle  of  the  lens  immediately  within  the  puirillnry 
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edge.  The  acoop  ia  now  withdrawn  Blightly,  still  keeping  its  extremity 
in  contact  with  the  lens  cupBule,  so  dmwing  ontwarda  the  edge  of  the 
iris,  and  allowing  pressure  to  be  made  on  the  outer  edge  of  the  leas. 
The  pressure  being  continued,  the  lens  tilts  over,  and  as  the  scoop  is 
again  paased  inwards,  is  caught  in  the  concavity  of  the  instmment. 
The  lens  with  itsoapaule  can  then  be  drawn  iuto  the  anterior  chamber, 
and  removed  through  the  corneal 


The  needle  o^teralhn. 

AniBsthesia  is  nanally  nnnecessary  except  in  the  case  of  yoDng 
children.  Previously  to  the  operation  the  pupil  should  bo  fully 
dilated  b;  atropine.  The  ])OBition  of  the  operator  and  pntient  are  the 
Bume  SB  described  in  the  foregoing  o])eration  for  catantct. 

The  lids  are  kept  apart  by  a  stop-speculum.  Steadying  the  globe 
with  tbo  fixation  forceps,  which  should  be  made  to  seize  the  conjnnc- 
tiva  and  snb .conjunctival  tis-tues  just  below  the  margin  of  the  oomea, 
or  at  n  point  opposite  to  that  at  which  the  needle  is  introdnoed,  tiie 
operator  plunges  the  cataract  needle  somewhat  obliqnely  through  tbe 


cornea,  at  a  point  2  to  3  mm.  from  its  margin,  preferably  at  Uie 
upper  and  outer  part.  The  point  of  the  needle  is  then  directed 
towards  the  centre  of  the  pnpil,  and  the  nnterior  capsule  of  the  lena 
with  the  subjacent  superficial  portions  of  the  latter  incised  and  broken 
up  to  the  required  extent,  by  a  series  of  short  superficial  incisioDS  oon- 
verging  towards  the  centre  of  the  lens.  The  needle  is  then  qniokly 
withdrawn.  Care  should  be  taken  not  to  wound  the  iris  or  the  po»- 
terior  capsule  of  the  lens.  The  cutarnct  must  not  be  too  freely  delaoer- 
ated  at  the  first '  needling,'  aittce  it  is  safer  to  repmt  the  operttion 
several  times  at  intervals  of  two  or  three  months,  than  to  do  too  miKih 
at  one  sitting.    Snbseqnent  'discisaion'  operations  are  performed  ia 
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lar  wa;  and  with  like  pracautionn,  but  the  needle  may  be  used 
freely.  A  small  round  iiebola  marks  the  ftite  of  each  needle- 
nre  of  the  comoa.  Should  the  operation  be  followed  by  severe 
ar  irido-cyclitia  with  increased  tension,  set  up  by  the  irritation  of 
the  RVoUen  lens,  the  cataract  sbonld  at  once  be  remoTed  either  by  the 
itbod  of  linenr  extraction  or  nuctioa. 

The  needle  operation  is  reported  to  when  the  pupil  hsa  become 
eoclnded  by  false  membrane  formed  after  the  extraction  of  a  catataot, 
the  false  membrane  and  cipsulo  being  simply  torn  across  by  means  of 
%  fine  needle.  If  the  false  membrane  be  very  tough,  two  ncedlen  may 
be  used  instead  of  one,  an  expedient  devised  by  Bowman.  The  false 
membrane  is  steadied  by  one  needle  held  in  the  left  hand,  the  second 
needle  being  utilized  to  tear  it  acroes  and  open  up  b  central  apertnru  ; 
or  the  points  of  the  two  needles  may  be  made  to  cross  e«ch  other,  and 
then  be  gently  forced  as  under,  so  mahing  a  rent  in  the  membrane  :  by 

(ttuB  method  all  traction  on  the  ciliary  body  is  avoided. 
The  lioear  optralion  (Gibson). 
This  operation,  most  coDvenientty  described  here,  has  for  its  object 
Bie  evacaation  of  the  bulk  of  a  soft  cataractous  lens  through  a  small 
corneal  incision.  The  procedure  may  be  divided  into  two  stages,  the 
mtaract  being  freely  broken  up  with  a  needle  some  days  previously  to 
its  evacuation  through  a  corneal  incision,  or  the  operation  may  be  com- 
pleted at  one  sitting.  If  after  the  discission  the  eye  remain  quiet,  the 
aoftened  lens  matter  may  advantageously  be  left  to  itself  up  to  about 
r  eighth  day;  hut  should  inflammatory  symptoms  uppcar, 
r  the  eye  ball- temuon  become  increased,  the  lens  matter  should  be 
acaat«()  without  delay. 

Prior  to  the  operation  the  pupil  should  be  fully  dilated  with  atru- 

An   aneesthetic   should   be   administered,  the   lids  kept  apart 

stop-speculum,  and  the  globe  steadied  by  means  of   fixation 

EoroepR.    An  incision  is  made  on  the  temporal  side  of  the  cornea  with  a 

Kkeratome  or  broad   needle,  well    within    its   margin,  and  from  4  to 

■■C  mm.  in  length.      If  the  bulk  of   the  lens  still  remain  within  the 

p«Spsnle,  the  latt«r  may  be  incised,  and  the  lens  broken  up  by  means  of 

■  (be  broad  needle  l>efore  withdrawing  it.  Then  by  gentle  pressure  upou 
the  outer  lip  of  the  wound  with  the  cui%tte,  the  aiineous  fluid  mingled 
iriUi  the  softened  lens  matter  iscaused  to  flow  out  through  the  jnoision, 
8qmU  remaining  particles  of  lens  matter  not  flowing  away  with  the 

■  jrtrom  should  be  followed  up  with  the  curette,  the  point  of  the  instrU' 
Bent  being  dipped  beneath  them,  so  that  they  may  escape  along  its 

The  operator  should  be  cautious  in  manipuUting  the  curette, 
I  Iwt  he  rupture  the  posterior  capsule  of  the  lens,  nn  accident  which  is 
I  followed  by  a  protuxion  of  the  vitreous  into  tbe  anterior  chamber,  and 
I  auyhe  through  the  wound.     If  tbe  iris  should  be  caught  between  the 
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edges  of  the  latter,  it  must  be  gently  replaced  with  the  curette ;  or 
this  canuot  be  accompliBhed,  an   iridectomy  including  the.proUpsed    | 
partioD  should  be  performed.      Some  opemtors  prefer  to  excise  u 
portion  of  the  iris  in  any  case. 


lU.  Oim; 


H...v\[.  c.F  Cai 

V  SrirrioN. 


'  THK  Mkt; 


Siieliuii  ojieratioH. 

This  operation  is  of  a  similar  nature  to  that  of  li'ieiir  fj^yarlion, 
an   exhausting   syringe   is  used  for  the   purpoi^e  of  drawing  off  the    I 
softened  lenH  Bubstanoe  from  the  anterior  chamber.     The  famt  of 
syringe  most  commonly  in  vogue  is  that  of  Bowmau.in  which  the  suction- 
power  is  ohtaiiied  by  raising  a  sliding  jiiston,  so  contrived  that  it  can   j 
be  worked  by  the  thumb  of  the  right  band,  whilst  the  tube  is  steadied 
by  means  of  the  first  three  fingers.     Tn  Tcalo'Ft  syringe,  the  soction- 
fiower  is  supplied  by  the  mouth  upplied  to  a  pieae  of  flexible  indin- 
nibber  tubing,  to  which  a  glasH  mouthpiece  is  attached.    Both  kjods  of  I 
syringe  are  fitted  with  a  fine  metal  canuU,  slightly  curved,  having  a,  t 
free  optming  in  its  concave  ride,  close  to  its  point. 

The  [)itient  Hhould  be  auiesthetiEed,  the  eye  fully  atropised,  and    I 
fixed  as  in  the  precetling  operation.     An  oblique  puncture  is  made  ii 
the  cornea  on  the  temporal  side  2  to  h  mm.  from  the  sclerotic,   I 
with  a  broad  needle  or  koratome  ;  and  if  a  needling  operation  ban  not   I 
previously  been  done,  tbe  capsnle  freely  incised  therewith.    The  noixla    I 
of  the  syringe  or  canula  is  then  pawed  into  the  anterior  chamber,  and  I 
the  broken-up  lens  matter  gently  sucked  into  it.    Whilst  following  up 
the  fragments  of  lens,  the  inatrument  must  in  no  c:isu  be  pnased  behind   | 
the  iris,  and  the  same  preoanlions  muf  t  be  taken  in  manipulating  it  OB  • ' 
are  given  for  the  use  of  the  curette  in  liiimr  ejlnirlion.     The  lens  may 
be  broken  up  with  a  needle  some  days  before  the  suction  operation, 
and  in  lamellar  cataract  this  should  always  be  done  ;   but  if  infiam* 
niatory  changes  are  set  up  by  the  discission,  the  softened  lens  matter   \ 
should  at  once  be  evacuated,  for  reasons  already  assigned. 

OPERATIONS  FOR  ARTIFICIAL  PUPIU 

Cheselden  first  made  an  artificial  pupil  in  iTIf^;  since  that  time  Iho    | 
0]>eration  has  nndorgouo  many  modifications.     The  fact  is  accounted 
for  by  the  number  of  different  conditions  colling  for  this  treatment. 
The  surgeon  will  be  guided  in  his  choice  of  operation  by  the  affection 
he  has  to  treat. 

iRIDKfTOMV. 

The  operation  of  iridectomy,  or  excision  of  a  portion  of  the  iria,  i|  I 
usually  performed  :— (1)  with  the  object  of  making  a  new  or  artifldal  J 


^H  Tl 


1  for  the  direct  improyement  of  vision;  (2)  as  it  pnrt  of  the  treat- 
tai  of  certnin  forma  of  actirdy  pragroBBiiig  duease,  t.ij,,  glaacomft, 
dlccr  of  cornea  with  hypopyon,  irilis,  etc ;  (;!)  with  a.  view  to  establish- 
ing a  channel  of  eomruunication  between  the  anterior  and  posterior 
chambers  in  cuses  of  occluaioo  or  exelnaiou  of  the  pvpil  ;  or  (4)  as  a 
the  operation  for  cataract  by  extraction. 
The  position  and  size  of  the  jmrtion  of  iris  to  be  removed  vary  with 
ohjoct  to  be  attained  by  the  oiieration.     Thus,  in  glanconu  it  i» 
to  remoTe  a  large    portion  of   the  upper  Hegment  of  the  iris, 
up   to  its  ciliary  attachment  (the  resnlting  gap   being   aniler 
of  the  upper  lidj,  through  a  Bclerotic  incision  1  to  '2  mm.  from 
tjie   corneal   margin.     If   for    the    purpose   of    making   an  nrtiticial 
111  for  visnal  purposes,  the  portion  excised  Hbould  be  small  ;  and 
pupillary  or  inner  portion  only  13  taken  away,  the  ciliary 
:hment  being  left  intact.     The  iDust  favourable  puaition  for  a  new 
pQpi I  designed  for  the  improvement  of  vision  is  downwards  and  inwards, 
or  direvtly  downwards  ;  downwards  and  outwards  less  so,  and  directly 
upwards  the  most  unfavourable.     If  the  new  pupil  is  intendud  to  be 
but  slightly  eccentric,  the  pupillary  portion  of  the  iris  being  alone 
excised,  the  incision  should  bo  conlined  to  the  coniea  ;  bnt  if  marginal, 
so  neceasitating  the  removal  of  the  ciliary  attachment,  the  incision 
■lionld  lie  in  the  sclerotic,  jast  outside  the  sclero-comeal  junction. 
0/irrn//0H.— The  patient,  fully  aniestltetiied,  is  phiced  in  the  recnm- 
it  position,   upon  a  tajite    or  couch  of  oonvenient  height   to   the 
itor,  who  stands  behind  the  patient*s  head.     The  lids  ore  kept 
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i  by  means  of  a  stop-speculum,  and  the  globe  steadied  with  fixation 

«, which  should  giasp  the  conjunctival  and  sub-conjnnctivnl  tissues 

r  the  cornea,  at  a  point  diametricaUy  opposite  to  that  st  which  the 

Actnre  is  to  be  mode.     A  kemtomo  is  gently  plunged  through  the 

or  sclerotic,  as  the  case  may  be  ;  pushed   onwards   into   the 

r  chamber  until   the  incision  is  of   the  length  required,  then 
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Bteadily  -withdrawn.  When  the  point  of  the  keratome  appears  in  the 
anterior  chamber,  the  huudle  should  be  somewhnl  depresiwd,  ho  that 
the  blade  is  tilted  forwarda  and  bronght  into  a  plane  in  front  of  and 
parallel  to  that  of  the  iris,  otherwise  both  the  latter  and  the  leiu  maj 
be  wounded.  Laying  the  fixation  forceps  aside,  or  entrusting  tbem  to 
an  asiuBtant,  who,  if  necessary,  gently  rotates  the  cornea  downwaids, 
beint{  careful  not  to  make  any  preoanre  with  them  upon  the  globe,  the 
operator  passes  the  iris  forceps  closed  into  the  anterior  chamber,  until 
their  points  approach  the  margin  of  the  pupil,  when  they  are  allowed 
to  open  and  made  to  grasp  or  fold  the  iris  near  the  pupillary  edge. 
The  loop  of  iris  ia  then  drawn  ont  through  the  wound,  and  cut  off 
close  t4)  the  cornea  by  a  single  anip  with  the  iris  sdasora  :  or  if 
it  is  desired  to  excise  a  larger  segment,  as  in  glaucoma,  the  loop  is 
divided  first  on  the  right  side,  then  gently  drawn  over  to  the  left 
angle  of  the  incision,  so  tearing  away  its  ciliary  attachment,  and  finally 
the  remaining  portion  or  left  branch  of  the  loop  is  cnt  through 
rertically  with  the  scissors.  If  any  portion  of  the  iris  lie  caught 
between  the  edges  of  the  wonnd,  it  must  be  carefully  replaced  by  the 
curette. 

Some  surgeons  prefer  a  Graefe's  linear  cataract  knife  to  the 
keratome,  especially  when  the  anterior  chamber  ia  shallow,  the  risk  of 
wounding  the  lens  being  thus  lessened.  Streatfeild  uses  a  Sichel's 
knife. 

Tyrrel's  hook  may  be  used  instead  of  the  iris  forue[ui,  esjiecioUy  in 
those  cases  rL-qniring  a  small  artificial  pupil  for  the  improvement  of 
viaion.  The  hook  ia  jwiBsed  into  the  anterior  chamber  '  on  the  flat,* 
until  its  point  reaches  beyond  the  margin  of  the  pupil  ;  then  the 
extremity  is  turned  backwards  and  withdrawn  a  little,  so  catching  the 
edge  of  the  iris.  When  this  is  accomplished,  the  end  of  the  hook  is 
turned  towards  the  cornea,  and  with  the  engaged  iris  drawn  ont  of  the 
wound.  As  soon  as  the  hook  is  clear  of  the  latter,  the  loop  of  iria  is 
snipped  off  close  to  the  globe  with  the  scissors  held  in  reodineaH  for  so 

Brudenell  Carter  cuts  out  a  V-shaped  piece  of  the  iris,  haring  itg 
base  towards  the  natural  pupil,  its  apex  towards  the  ciliary  border  of 
the  iris.  De  Weckcr's  scissors,  with  closed  blades,  are  iutrudnced 
through  a  Tery  small  corneal  incision,  immediately  in  front  of  the 
plane  of  the  iris  ;  as  soon  as  the  binnt  oitremities  of  their  bladee 
reach  the  pupillary  area,  they  are  suffered  to  expand.  As  the  blades 
open,  an  escape  of  aifueous  lifts  a  plait  of  iris  between  their  edges,  this 
being  excised  as  they  are  closed.  He  has  found  no  dijficulty  in 
removing  the  detached  portion  of  iris  from  the  anterior  chamber. 

IlllDDUKSTS. 

The  object  of  this  operation,  devised  by  Oeorga  Critchett,  ia  to 
make  ■  small  pear-shaped  artificial  pupil,  having  its  broader  end 
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ruds  the  maTgin,  its  mirrower  towards  the  drcnmfefenoe  of  the 
OKtiiral  pupil,  this  being  regarded  aa  the  mOBt  favonrable  shape  and 
position  of  a  new  papil  intended  for  the  direct  improvement  of  vigion. 
With  this  Tie w,  a  plait  of  irie  is  drawn  out  throngh  a  amall  corneal 
incison  placed  jast  in  front  of  the  scloro-corneal  junction,  and  through 
,A  loop  of  fine  silk  encircling  the  wound.  Whilst  the  operator  holds  in 
ition  the  portion  of  iris  so  dmwn  out,  an  assistant  tightens  the  silk 

ip,  snd  completes  the  knot,  the  two  ends  of  which  are  cut  otF  short. 

le  strangulated  loop  of  iris  soon  shrinks,  and  finally  drops  off.  A  new 
ipnpil  of  the  required  shape  and  position  is  thus  obtained  ;  the  inclusion 
lOf  the  iris  in  the  scar  of  the  corneal  wound,  however,  often  leads  to 
irritation  or  irido-cycjitis,  and  has  been  followed  \yy  s^rmpatlietic 
QphlhalDiia  of  the  other  eye. 

Il.i,.,T,»IV    (lRm.MV). 

By  this  operation,  as  practised  by  De  Wecker  in  certain  cases  of 
laneUar  cataract,  a  small  Hiit-like  pupil  may  be  made  by  cutting  the  iris 
across  Tudially  with  scissors  specially  devised  for  the  purpose,  whicb 
are  introdnced  through  a  small  corneal  incision.  The  latter  must  be 
diametrically  opposite— uanaUy  upwards  and  ontwards— to  the  spot  at 
which  it  is  proposes!  to  divide  the  iris.  The  scissors  are  introduced 
dotted  into  the  anterior  chamber,  and  passed  across  the  pupil  until  that 
portion  of  the  pupillary  margin  of  the  iris  is  reached,  which  is  to  be 
d.  The  scissors  are  then  allowed  to  open,  and  the  hlnnt-pointed 
is  insiuoated  between  the  iris  and  lens,  the  remaining  blade 
Ipng  in  front  of  the  iris.  The  latter  is  incised  to  the  required  extent, 
and  the  instrument  withdrawn.  The  wound  in  the  iris  gapes  conaider- 
■hly.  leaving  a  V~''^°P<'^  notob  or  slit,  admirably  adapted  for  the 
object  intended.  The  danger  of  wounding  the  lens,  however,  is  so 
grtat,  that  by  some  sargeons  the  operation  is  deemed  unjustifiable,  and 
its  applicability  limited  to  cases  in  which  the  iens  is  absent.  Such 
oiSM  ore  thote  in  which  the  pupil  is  occluded  by  false  membrane,  or 
«Zoladed,  the  iris  being  dragged  upon  by  the  cicatrix,  as  a  result  of 
secondary  iritis  after  the  extraction  of  cataract.  For  the  purpofe  of 
making  a  new  pujiil  under  these  circumstances,  the  iridotomy  ecissors 
are  introduced  through  a  corneal  incision,  preferably  placed  in  the 
upper  and  outer  partu,  and  ^  or  3  mm.  from  the  sclero-corucfll  junction, 
uid  the  sharp- pointed  blade  thrust  through  the  irisand  false-membrane 
M  fax  as  may  bo  necessarj-.  The  latter  are  then  divided  by  a  single 
snip  and  the  scissora  withdrawn.  The  incision  in  the  iris  should,  if 
poanble,  be  at  right  angles  to  the  direction  of  the  radial  fibres,  so  that 
tlie  ent  «dges  may  retract,  leaving  u  slit-Uke  a))erturo.  In  other  casen 
a  aecond  cnl  may  be  made  at  an  acute  angle  with  the  first,  eo  as  to  in- 
clude a  V-iibaped  piece  of  the  iri?,  which  may  bo  removed  or  allowed 
to  atrophy  and  shrink. 
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Tbe  following  operations  conveoieutly  described  here  are  ap]ilicsble 
to  some  foruw  of  glaucoma  : 

SCLEIIOTUIIV. 

The  pupil  is  contractod  completely  by  the  instillation  of  oseriDe 
folntion ;  an  atuesthetio  is  ndmiuistereil,  and  the  lids  kept  apart  by 
means  of  a  stop-speculum.  A  linear  catanict  knife  is  thrust  through 
the  sclerotic  at  a  point  from  I  to  2  mm.  distant  from  the  upper 
and  outer  part  of  the  corneal  margin,  passed  across  the  anterior  chamber 
in  front  of  the  iris,  and  a  couitterpunctui'e  made  at  a  point  exactly 
opposite  and  correspond  in  g  to  the  fii«t  puncture,  as  if  it  was  intended 
to  make  a  ticlerotic  extraction  Hup  '1  mm.  in  height.  The  puncture  and 
counterpuncture  are  then  enlarged  in  a  direction  upwards  by  a  seriefl 
of  gentle  sawing  movements  very  slowly  executed,  and  without  din- 
placiug  the  iris,  over  which  thn  flat  of  the  knife  glidcf,  until  the  length 
of  eanh  incision  etjuols  oue-tbird  of  the  circumference  of  the  Rap,  the 
middle  third,  tt^ether  with  the  conjunctiva  and  aub-conjnnctival  ttssoca 
covering  it,  being  left  undivided.  The  fixation  fD^^eps  are  now  laid 
a^ide  and  the  knife  slowly  withdrawn,  the  iris  being  maintained  in 
position  by  very  gentle  pressure  npon  it  with  the  back  and 'flat  "of 
the  iuBtrument  during  the  escape  of  the  aqueous.  The  whole  o|>era' 
tion  most  be  done  very  deliberately,  otherwise  u  rapid  escape  of  the 
aqueous  from  the  punctures  will  give  rise  to  a  permanent  prolapse  of 
the  iris  :  if  this  accident  occur,  the  prolapsed  portion  should  be  excitied, 
the  operation  being  converted  into  a  peripheral  iridectomy. 

pAllACUNTKillfl   OV   THE    VlTBEm*3    CnAMIlEK, 

CowoU  inserts  the  point  of  a  Beer's  cataract  knife  to  the  extent  of 
I>  mm.  through  the  conjunoliva,  sclerotic,  choroid,  and  retina,  in  the 
interval  between  the  ocular  attachments  of  the  8U]Krior  and  external 

OPEHATIONS  PRACTISED  UPON  THE  CORNEA. 

ISSl'ErTluS  HF  THE  CdRSEA. 
If  nn  adult,  the  patient  shonld  he  seated  in  a  chair,  exjiosed  to  a  good 
light,  the  operator  standing  l>ehind,  and  supporting  the  patient's  head 
against  his  chest  :  if  a  child  or  baby,  he  should  be  seated,  so  that  he 
may  grasp  the  little  patient's  bead  between  bis  knees,  whilst  a  nurse 
holds  the  body  of  the  child  in  her  lap,  and  restrains  its  movements.  In 
either  case,  if  owing  to  spasm  a  good  view  of  the  cornea  cannot  be 
obtained  by  separating  the  lidswith  the  fingers,  they  may  be  held  apart 
by  means  of  Desmarre's  retractors,  the  use  of  which  prevents  any 
pressure  being  made  upon  tnA  ghjbe.  A  tertt  whifTs  of  chloroform  wiH 
often  be  found  useful  in  quieting  the  child,  and  facilitating  the  pro^ 
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Rkmovai.  of  a  Foreign  Btniy  fkum  Ttrv;  Cobnea. 


I 


The  position  of  the  operator  and  the  patieut  as  for  ingpection  of  the 
».  If  an  ndiilt,  the  patient  should  he  directed  to  look  townrdn 
disbiiit  object,  so  that  the  position  of  the  cornea  may  be  such 

Ij^t  a  olciir  view  of  the  foreign  body  ia  obtained.  If  the  latter,  a  por- 
ile  of  iron  or  steel  for  instance,  be  but  partly  imbedded  in  the 
trnea,  it  may  often  be  easily  removed  by  mean*  of  a  little  roll  of 
llotting- paper.  If  it  be  situated  deeper  in  the  Bubstancaof  the  cornea, 
the  lids  iihontd  be  kept  apart  by  the  index  and  ring  Sngers  of  the  left 
bftod,  whilst  the  globe  ig  steadied  by  the  tip  of  the  middle  finger  ;  the 
foreign  body  is  then  picked  nut  by  means  of  a  sharp  needle  or  spud. 
If  the  particle  has  penetrated  so  deeply  tliat  it  lien  close  to  or  has 
ironttded  Descemet's  membrane,  an  attempt  to  remove  it  in  this  way 
may  result  in  a  perforation  of  the  anterior  chamber,  or  the  foreign 
body  may  be  pushed  onicardH  until  it  falls  into  the  latter.  To  avoid 
tbiwe  ooDtingenciea,  a  broad  needle  should  he  passed  into  tfac  anterior 
chamber,  and  pressed  against  that  part  of  the  cornea  in  which  the 
fordgn  body  is  impacted,  eo  ns  to  support  it  from  behind,  whilst  the 
particle  is  being  pricked  out  with  a  needle,  spud,  or  forceps,  from  the 

When  a  foreign  body  is  lodged  in  the  anterior  chamber,  it  should  b« 
iMuoved  in  all  recent  cases,  and  in  those  of  old  standing  if  its  presence 
;ion.  The  original  wound  should  be  utilised  for  the 
porpose  if  possible  and  desirable  ;  if  not,  a  fine  pair  uf  forceps  should 
itrodnced  inlo  the  anterior  chamber  through  a  .suitably  ])Uc«d 
«omenJ  incision.  It  is  often  necessary  to  excise  the  portion  of  iris  on 
irhich  the  foreign  body  lies. 

Particles  of  iron  or  steel  tan  often  be  most  conveniently  removed 
from  the  anterior  or  posterior  chamber,  the  iris,  the  lena,  or  other 
parts  of  the  eye,  by  means  of  Snell's  electro- magnet.  When  possible, 
the  point  of  the  instrument  should  be  introduced  tbrongh  the  original 
wound  ;  but  if  this  has  closed  or  is  iuoinveniently  placed,  a  fresh 
throngh  the  cornea  or  eclerotic,  as  the  case  may  be,  must  be 
made  for  the  purpose. 

Par  At  t:\Ttyis  iw  tiik  Anteiiiou  Ciiahhkk. 
Ttu«  operation  is  frequently  indicated  In  certain  cases  of  ulcer  of  the 
(Mimea  with  hypopyon  :  the  poruleut  contents  of  the  anterior  chamber 
evacuated,  the  intra-ocular  tension  diminished,  and  immediate  relief 
from  the  severe  pain  common  to  such  cases  often  afforded. 

O/fralimi. — The  patient  should  be  anee^tbetixed  if  Decesaary,  and 
the  lids  kept  apart  by  a  stop- speculum.  The  globe  is  steadied  by  fixa- 
tion forceps,  which  should  catch  the  cunjuuctival  and  sub-conjunotival 
tjasues  Diar  the  edge  of  tbe  cornea,  at  a  point  directly  oppoaite  to 
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that  &t  which  the  puncture  is  to  be  made.  A  paroceateBis  needle,  or 
triaognlar  keratome,  ih  then  thruat  through  the  lowest  psrt  of  the 
oclero-corneal  jnnci ion",  into  the  anterior  ohamber.  The  puncture 
should  be  made  at  right  angleslto  the  surface  of  the  comen,  otherwise 
the  blade  of  the  instrament  may  be  pushed  between  its  lamellB  :  when 
the  point  becomes  visible  in  the  anterior  chamber,  it  shoald  be  directed 
towards  the  posterior  surface  of  the  cornea,  so  that  the  pUne  of  the 
blade  may  lie  jarallel  to,  but  in  front  of ,  that  of  tho  iris,  or  both  the  latter 
and  the  lens  may  be  wounded.  The  keratome  should  bo  tbmst  onwards 
into  the  anterior  chamber  until  the  uitemal  wound  is  'A  or  4  mm. 
in  length,  then  slowly  withdrawn,  Its  point  being  still  directed 
towards  the  back  of  the  corne.i.  If  the  contents  of  the  anterior 
chamber  do  not  readily  follow  the  withdrawal  of  the  needle  or 
keratome,  the  lips  of  the  wound  may  be  gently  separated  by  me«w  of 
a  small  blunt  probe.  The  latter  should  be  used  daily,  aa  long  as  it 
may  be  necessary  to  keep  the  wound  open.  Should  a  portion  of  iris 
prolapse  into  the  wound,  it  should  be  gently  replaced  by  means  of  a 
blunt  spatula  or  curette  ;  if  thin  cannot  be  accomplished,  the  probpned 
portion  should  be  ieized  with  the  iris  forceps  and  cut  oS. 

Suf-nmek'n  nprntliijii. — This  operation  is  practised  in  cases  of  corneal 
ulcer,  with  or  without  hypopyon,  but  Bocom|ianied  by  a  considerable 
amount  of  surrounding  purulent  infiltration,  and  in  certain  case*  of 
localiievl  abscess  of  the  cornea. 

Operaliim.—The  patient,  if  necessary,  is  anoistbetizcd  ;  placed  in  the 
recumbent  posture,  the  eyelida  being  kept  apart  by  a  stop-speculum, 
and  the  globe  steadied  by  fixation  forceps.  A  horizontal  incision  i» 
made,  passing  through  the  whole  thickness  of  the  cornea,  ttaversing 
the  base  of  the  nicer,  and  extending  'about  1  mm.  into  the  compan< 
lively  healthy  tissue  on  either  side  ;  so  facilitating  tbo  escape  of  pua 
infiltrating  the  cornea  around,  and  evacuating  tbo  contents  of  tfao 
antenor  chamlier.  This  is  accomplibhed  by  puncturing  the  sound 
corneal  tissue  on  one  or  the  other  side  of  the  ulcer  with  a  Rraefe'a  or 
Beer's  cataract  knife,  the  cutting  edge  being  directed  forwards.  As 
soon  as  the  point  of  the  knife  has  entered  the  anterior  chamber,  the 
handle  is  depressed  to  the  boritontal,  so  that  tho  book  of  the  blade  lies 
in  a  plane  in  front  of  and  parallel  to  that  of  the  iris.  The  point  is 
then  carried  across  the  anterior  chamber  lieneatb  the  floor  of  the  nicer, 
and  a  counter- puncture  mode  in  the  sound  tissue  on  the  side  oppowte 
to  that  of  the  puncture,  the  section  being  completed  by  cutting  through 
the  affected  corneal  tissno  between  the  puncture  and  coanter-punctnre. 
The  wound  may  be  reopened  daily,  by  means  of  a  blunt  probe,  nntil 
snppuration  ceases. 


i 

I 
I 


ASD  SUSOICAL  ANATOMY. 


Scraping  Cornkai.  Ulcf.hi 


Frequently  good  reaulte  are  obtained  by  scraping  away  the  sloughing 
ttwoca  of  the  floor  and  edges  of  the  tilcer  by  moans  of  a  small  scoop. 
This  method  of  treatment  may  lie  employed  in  conjiiiicrtion  with 
Soemiioh's  operation,  or  that  of  paracentesis. 

TATTfHJINti  TUK  CORSEA. 

An  auKsthetic  ia  necenaary.  The  eyelids  are  held  apart  by  a  stop- 
■pecnlam.  »nd  the  globe  steadied  by  a  fixation  forceps.  To  prevent 
from  flowing  over  the  comen  during  the  operation,  a  sponge 
is  pressed  flrmly  over  the  npper  and  outer  portion  of  tbc  globe.  A 
number  of  closely  set  scratches  or  punctures  are  made  over  the 
lencoms  or  portion  of  the  cornea  to  he  tattooed,  with  a  needle,  or  a 
bundle  of  needles;  indian  ink,- in  the  foim  of  a  powder  or  a  thick 
fluid,  is  then  thoroughly  rubbed  over  tlie  part  acurified.  A  single 
sitting  is  uatially  sulGcient,  but  in  the  case  of  a  large  Icuvoma,  the 
«pcrotion  must  lie  repeated  at  intervals  of  a  few  days,  until  the  whole 
«f  its  surface  is  dyed  black. 


Operations  for  the  relief  of  this  condition  are  practised  with  a  view 
to  diminiahing  or  flattening  out  the  abnormal  curvature  of  the  cornea, 
•0  lefleening  the  high  degree  of  accompanying  irregular  myopic  astig- 
matiaia.  This  object  is  accomplished  by  making  a  wound  ut  the  apex 
cf  the  cone,  of  aucta  a  kind  that  the  scar  tissue  resulting  therefrom  shall, 
by  its  contraction,  reduce  the  sharpnoM  of  the  corneal  cun'ature  to  the 
required  extent. 

1.  Grarfr't  operaUtin. — Graefe  excised  or  shaved  off  the  apex  of  the 
cone  without  entering  the  anterior  chamber  ;  he  then  applied  a  fine 
cnyon  of  mitigated  nitrate  of  silver  to  the  wound,  at  intervals  of  a 
day  or  two  for  a  variable  period,  the  resulting  ulceration  being  followed 
by  the  formation  of  contractile  cicatricial  tissue.  Soclberg  Wells 
acraped  off  a  circular  area  of  the  epithelium  and  the  superficial  byer 
of  the  cornea  at  the  apex  of  the  cone  with  the  point  of  a  broad  needle, 
(hereby  avoiding  the  risk,  inseparable  from  Oraefe's  procedure,  of  pene- 
Intting  the  cornea.  Mitigated  nitrate  of  silver  was  subsequently 
applied  to  the  law  surface  at  intervals  of  from  three  to  six  days,  until 
'  a  slight,  faintly  yellowish  infiltration  was  formed,  with  but  a  moderate 
degree  of  pericomenl  injection.'  In  either  case,  if  the  resulting  opacity 
mtiirfereB  with  vision,  an  artificial  pupil  must  be  made. 

2.  Baiemnn't  n/itraiioii  consists  in  the  removal  of  a  circular  piece, 
eompruing  the  epithelium  and  superficial  layers  from  the  apex  of  the 
cone,  by  means  of  a  small  drill  or  trephine"  especially  devised  for  the 

■  Soclberg  W«lla,  "  Diseues  o(  Eye,''  p.  1 U,  3rd  edition. 
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purpose.  He  directs  that  the  trephine  should  not  l>e  '  carried  quite 
through  the  cornea,'  but  '  withdniwn  when  it  has  nearly  reached  the 
membrane  of  De-sceraet.'  Thccircular  piece  inclnded  by  the  trephine 
ys  then  seized  with  line  forucpa  and  dissected  oS  with  a  broad  needle. 
'  The  floor  thus  left  immediately  bulges  like  a  hernia,  and  it  is  then 
either  punctured  Ht  its  centre,  or  a.  small  central  portioD  of  it  is  ex- 
cited, the  object  being  to  allow  temporal^  dniinage  of  the  aqueous, 
and  thus  promote  contraction  of  the  cornea,  without  the  risk  of  anterior 
synechia,  for  the  small  orifice  made  ought  to  correspond  with  the 
centre  of  the  pupil,  and,  to  ensure  accuracy  in  this  respect,  he  auggesto 
the  use  of  eserine  ("  Calabiir  Lean  ")  btfore  operating.  If  during  the 
ensuing  two  or  three  weeks  the  aqueous  is  found  tohaveroaccumulated, 
the  central  point  is  again  opened  at  intervals  of  n  few  dnyu,  no  pain  or 
irritation  being  thereby  ocoasioned.* 

H.  The  operation  now  moat  commonly  pmuti»;cd  is  to  cut  off  the 
iipei  of  the  cone— the  anterior  chamber  being  entered— and  to  leave 
the  wound  to  close.  The  small  pieue  of  cornea  may  be  removed  by 
means  of  small  trephiues,  or  by  knives  of  varions  shapes.  One  of  the 
simplest  methods  of  accomplishing  this  purpose  is  that  recommended 
by  Bnidenell  Charter.  He  uses  a  sharp,  narrow  iridectomy  knife,  the 
point  of  which  m  made  to  transfix  the  Mimmit  of  the  cone,  'and  as  the 
knife  is  poshed  on,  its  sides  will  complete  the  excision  of  the  {lortion 
of  cornea  which  remaiua  in  front  of  the  blade,  and  which,  if  left 
partially  attached,  may  be  completely  removed  by  scissors.  The 
opening  into  the  anterior  chamber  shoald  not,  at  the  outside,  be  iv 
line  ill  diameter,  and  should  seldom  exceed  half  a  line.'  Prior  to  the 
operations,  and  subsequently,  the  eye  Ehonid  be  thoroughly  atropiscd- 
After  all  such  operntionit,  an  iridectomy  nhould  be  performed  behind 
that  portion  of  cornea  which  is  clearest,  and  approaches  nennjst  to  the 
normal  in  ourvalure.  The  resulting  toucomii.  if  iinaightly,  may  be 
tattooed  with  Indian-ink.* 

Pnnrm-MY. 

The  object  of  this  operation,  applicnhle  to  certain  cases  of  pannus. 
is  to  divide  and  obliterate  the  dilated  and  tortuous  vessels  continaous 
with  those  of  the  Itmhus  oonjunctivaj,  which  ramify  in  the  sub- 
epithelial tissne  of  the  cornea,  and  are  characteristic  of  the  condition. 

Optratioii. — The  patient  being  amesthetized,  the  lids  are  kept  apart 
by  a  stcp'specnlum.  and  the  globe  steadied  with  the  fixation  forceps. 
With  a  knife  or  a  pair  of  curved  scissors,  a  circular  incision  u  made 
through  the  conjunctiva  all  round  the  cornea,  concentric  with  and 
at  a  distance  of  3  to  4  mm.  from  its  margin.  The  zone  of  conjunctiva 
thus  included  between  this  incision  and  the  margin  of  the  cornea, 
together  with  tbe  siib-conjunctival  tissue  corresponding  thereto,  is 
dissected  up  with  Ecissora  and  forceps  cs  olosc  as  possiljlc  to  the  edge 


the  cornea,  bo  as  to  (x>mplut«ly  bare  the  surface  of  the  sutijaceut 
'iderotic.  Small  portion.*  of  sab-conjnnctival  tissue  remainiiig  adherent 
to  the  latter  may  be  scraped  off  with  the  edge  of  a  c«tamct  knife  or 
kern  tome. 

The  raw  mirface  is  left  to  heal,  a  ring  of  comparatively  evoscalar 
dcatricial  tissne  replacing  that  removed,  ho  obliterating  the  vessels 
extending  from  the  limbti*  into  the  cornea,  and  preventing,  to  tionic 
•xtent,  the  forrantion  of  new  veaselR  having  the  Bame  cotiTRe. 


I 


Olifratioiig  for  Ef moral. 

1,   Tmnnjilautalif'i)   {Dmiinii-e\  o/ieriil ion).— The  pterygiom  is   first 

np  from  ita  apes,  detaching  it  from  the  cornea,  and  separat- 

it  from  the  conjunctiva  as  far  an  its  base.     It  is  then  transplanted 

jJnta  a  cleft  of  incision  in  the  conjunctiva  of  corresponding  dimensions, 

.pboed  near  and  pamilel  to  the  lower  edge  of  the  cornea,  nnd  fixed  in 

position  by  fine  silk  ttutures.   The  cat  edges  of  the  conjunctiva 

■re  also  united  by  fine  entures. 

E-zcigloii. — The  pteryginm  may  be  completely  excised  after  care- 
tally  abscising  the  corneal  portion  ;  tbe  lines  of  incision  running  along 
upper  and  lower  margins  of  the  mass  should  converge  towards 
other  beyond  itt  base,  so  that   the  resulting  wound  assumes  n 
Thomboidal  shape.     The  edges  of  the  wound  are  united  by  fine  silk 
sutures. 

3.  Rf.morat  bij  llfjaluic/i.-  Two  needlca,  each  threaded  with  a  double 
rilk  ligatnre,  are  [la&sed  beneath  tbe  pteryginm,  one  near  the  base,  the 
Mher  as  close  to  the  margin  of  the  cornea  as  possible.  The  ligatures 
uv  then  tied  tightly,  and  left  in  situ  ;  the  greater  portion  of  the 
pterygium,  namely,  that  between  the  base  and  the  margin  of  the 
cornea,  is  strangulated  thereby,  and  in  due  time  falls  off,  or  may  be 
removed  with  the  forcepx. 


Enuci 


'  TIIK  EVBtlALL. 


Oprra&m, — The  operator  stands  either  behind  or  in  front  of  the 
pNticnt's  head,  a»  may  be  most  convenient.  The  patient,  lying  in  the 
rocumbent  position,  should  be  anicsthetized,  and  the  eyelids  kept  apart 
by  a  Blop-cpecnlum.  With  curved  sci.ssorsand  forceps  the  conjunctiva  i« 
cnt  IbroDgh  all  round, and  us  close  as  possible  to,  the  marginof  thecomea. 
The  cipsnle  of  Tconn  is  then  opened,  and  the  strabiamus  hook  thrust 
a  beneath  the  tendons  of  the  recti  mnsclos,  which  are  divided 
between  the  book  and  the  globe  by  a  free  use  of  tho  scissors.  The 
Kpuculam  should  now  be  pressed  backwards  to  some  cxt«nt  into  the 
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cavity  of  the  orbit,  a  manoBavre  which  causes  the  globe  to  start 
forwards,  BO  facilitating  the  division  of  the  optic  nerve.  This  i» 
accompiiahed  by  passing  the  BcisBors  deeply  into  the  orbit,  either  from 
the  inner  or  the  outer  ride  of  the  globe,  bnt  with  their  concavity 
towikrds  the  tatt«r  ;  as  the  Rcissors  pans  round  the  posterior  surface  of 
the  globe,  their  blades  are  opened  a  httle  and  pushed  onwards  until  they 
are  felt  to  grip  the  optic  nerve — easily  recognised  by  its  resistance  and 
thickness — which  is  divided  by  a  single  snip.  The  operation  is  com- 
pleted by  dividing  the  tendons  of  the  obUque  muscles  and  any  other 
strands  of  tissue  remaining  attached  to  the  globe,  close  to  the  sclerotic. 
Another  method,  which  has  the  advantage  of  being  quicker  in  execu- 
tion, but  does  not  leave  so  good  a  stnmp  as  the  foregoing  operation,  is 
practised  us  follows: — the  conjunctiva  and  snb-conjuitctival  tissues  are 
cut  through  over  the  attachment  of  the  external  rectos  mnscle,  and  the 
tendon  divided  ;  the  scissors  are  carried  through  the  incision  with 
their  concavity  towards  the  globe,  and  the  optic  nerve  severed  ;  the 
posterior  pole  of  the  globe  can  then  be  brought  forwards  by  seizing  it 
with  a  pair  of  hooked  forceps,  and  the  remaining  conjunctival,  fascial, 
and  tendinous  attachments  cut  through  with  the  sciiiaors  as  close  us 
possible  to  the  sclerotic.  Bleeding  is  readily  stopped  by  the  Bnn 
pressure  of  a  small  sponge  stnSed  into  the  cavity  of  the  orbit :  this  is 
removed  after  a  few  minutes,  and  replaced  by  a  tight  compress  or  pad 
of  small  a(K)nges  overlaid  with  cotton-wool,  which  should  be  allowed 
to  remain  in  position  for  six  or  eight  hours. 

It  is  a  point  of  importsnce  not  to  remove  any  more  of  the  oon- 
juuctiva  than  is  absolutely  necessary :  some  operators  unite  the  etit 
edges  of  the  conjunctica  with  fine  silk  sutures.  The  difficulty  of  the 
operation  is  enhanced  when  the  eyeball  is  ruptured,  shrunken,  or 
Baccid  ;  or  when  old  inflammatory  adhesions  unite  it  to  surrounding 
parts.  Should  the  globe  be  enlarged  to  such  an  extent  that  it  will  not 
pass  through  the  palpebral  aperture,  it  will  bo  necessary  either  to  widen 
the  latter  by  dividing  the  outer  commissure  of  the  lids,  or  to  lessen  the 
bulk  of  the  eyeball  by  evacuating  some  of  its  fluid  contents.  In  cases 
of  malignant  disease  of  the  globe,  the  optic  nerve  should  he  divided  as 
far  back  as  possible. 

FiTTlNH    AS    AllTIFICIAI,    EVK. 

The  stump  left  after  an  extirpation  having  completely  healed,  n 
well-fitting  enamel  or  celluloid  eye  is  obtained.  The  upper  lid  is 
raised  while  the  most  convex  part  of  the  enamel  eye  is  passed  under- 
neath it ;  then  the  lower  lid  is  drawn  down  till  the  lower  edge  of  the 
eye  slips  over  it.  It  should  not  be  left  in  place  for  a  long  time  at 
first ;  the  stump  becomes  in  time  accustomed  to  its  presence.  If  the 
orbit  holds  it  too  loosely,  it  must  be  replaced  by  a  larger  one. 

The  enamel  eye  is  removed  by  means  of  a  blunt  gold  or  silver  probe 
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bent  into  a  hook  ;  the  jnBtmmeDt  is  passed  between  the  eye  and  the 
lower  lid  (drawn  down  at  the  time)  ;  a  gentle  lever  Tnovement  raises 
the  oye,  mid  it  glides  out  of  the  orbit  by  ita  own  weight.  To  avoid 
breakage,  it  may  be  caught  in  a  pockct-handkcrobief  held  to  re- 
ceive it. 


I 


PLATE  XLUI. 
OPERATION'S  OX  THE  EAB. 

Fig.  1. — Sfflioti  thawing  ihe  (aiigulav)  rflatif  i/irtcl'ma  -if  Ihr  Eunfii' 
rhian  tabe  and  tj^ftmat  aaiUlory  pmeagf.—a,  Inferior  turbinated  bone  ; 
(,  middle  turbinated  bone  ;  c,  opening  of  the  Eustachian  tube  at  the 
level  of  the  attachment  of  the  lower  bone  ;  <l.  first  angle  in  the 
Enstachinn  tnbe,  which  from  this  point  turns  more  directly  outwards  ; 
f,  membrana  tympani  ;  f.  external  auditory  canal,  which,  passing  from 
within  outwards,  completes  in  the  horizontal  plane  the  arc  of  the 
course  of  the  Eustachian  tube  ;  17,  internal  caratid. 

Fig,  2.— Per/oral  ion  of  the  lobule  of  the  ear.— a.  Trocar  ;  fc,  cork 
applitid  behind  the  lobule  to  make  co outer- pressure. 

Fig,  2,  hU. —  Trocar  for  thin  ojieralian,  and  for  inlroducing  Ihe  rings. 

Fig.  3. — ExUrjHilioii  uf  a  filypas  of  Ihe  external  ear. 

Fig.  4.— Pfc/nro(i*i>n  of  the  menbrajia  timpani.— a,  h,  Deleau'a  per- 
fORtot  ;  c,  membrana  tympani. 


Ol-F 


:  Extkknj 


Ear. 


PtTforalion  of  Ihe  lobule. 
This  operation,  of  which  the  object  is  to  attach  earrings,  may  be 
performed  with  a  lady's  stilette  or  other  pointed  instniraent.  It  JM 
cuBtomary  to  use  a  small  trocar  (Fig.  'i,  bit),  whose  canula  bears  u 
hmall  movable  point ;  a  cork  is  also  required.  First  deaden  sensation 
in  the  lobule  by  pinching  it  sharply  with  the  finger  ;  then  place  tbc 
eork  behind  the  lobule,  holding  both  with  the  left  hand,  and  pass  tbe 
trocar  through  the  ear  into  tbe  cork.  The  cork  is  then  removed  with 
the  point  of  the  trocar  in  it ;  tbe  cannla  is  withdrawn  after  it  hse 
received  a  lead  wire  or  silk  thread,  which  is  thus  drawn  through  tbe 
WDnnd,  tied  in  a  loop,  and  left  until  the  opening  haa  healed  arid 
become  a  permanent  one. 


Tl' 


UHdtoflhi 


ml  ear.  au-l  <,t,ylual'j. 


Simple  wound*  unite  very  well  by  Brst  intention  with  tbe  support 
of  (Otures  carried  through  the  whole  thickness  of  tbe  ear. 


182  A   TEXT  BOOK  UF  OPEHATIVE  SURUtiKY 

Otoplasty  ia  seldom  applicable,  except  when  wounds  of  the  ear  hikvo 
been  atteoded  with  much  loss  of  Bubatauce  (^e  '  Blepbiro plasty ').  In 
all  ctL»e&  the  repairing  ilap  of  akin  will  be  so  arranged  that  its  dermal 
Burface  is  ontwards. 

Forrigii  bodUs  in  the  audilii/rij  canal. 
It  would  be  hard  to  name  all  tbe  foreign  substances  which  may  be 
found  obstructing  this  canal,  but  tbey  come  under  two  classes  : 

1.  Those  which  form  in  tho  ear.  hard  or  soft  wax,  pus,  blood- 
clots,  etc. 

2.  Bodies  from  withont. 

Extraction  of  foreign  bodies  may  be  effected  by  syringing  with 
warm  water  -.  the  auricle  should  be  drawn  npwards  and  ontward;.  and 
tbe  stream  of  water  injected  along  the  I'pper  wall  of  tbe  external 
nuditory  meatus.  The  water  thus  gets  behind  the  foreign  body,  and 
in  most  instances  easily  remoTes  the  obstruction.  Sometimes,  how- 
ever, it  is  necessary  to  use  curettes,  or  forceps,  whose  curves  and  whose 
siiea  are  suitable  to  the  direction  of  the  auditory  cannl.  The  surgcoD 
will  choose  his  mode  of  proceeding  according  to  the  form,  hardness,  or 
softness,  etc..  of  tbe  foreign  substance.  By  drawing  the  external  ear 
(with  the  left  hand)  upwards  and  ontwards  the  curves  of  tbe  canal 
are  somewhat  straightened,  and  the  entrance  of  instruments  rendered 
easier.  The  canal  should  also  be  well  oiled,  and  the  introductiou  of  a 
speculum  will  help  to  dilate  the  soft  parts  and  facilitate  the  use  of 
iustruments  Cor  breikking  up  the  impacted  body  more  easily.  It  is 
well  to  remember  that  in  tho  adult  the  vertical  diameter  of  the  canal 
is  greater  than  the  transverse.  We  must,  therefore,  pass  instruments 
along  the  floor  to  innnuate  them  more  easily  under  the  foreign  body, 
la  children,  on  tbe  other  hand,  the  horizontal  diameter  is  greater  than 
the  vertical.  Id  tbe  second  place,  the  tympanic  membrane  slopes 
downwards  and  inwards,  which  must  be  remembered,  that  the  drum 
may  not  be  wounded,  and  that  the  foreign  body  be  not  pushed  back 
into  the  angle  which  the  membrane  makes  with  the  anterior  wall  of 
the  passage. 

Thickened  wax  and  similar  substances  can  be  softened  and  expelled 
by  injections  of  lukewarm  water. 

l'idypu»  oflht  tiudilor;/  tiittitwi. 
Aura]  polypi  are,  as  a  role,  the  result  of  long-standing  otorrhiea, 
often  following  scarlet  fever,  measles,  or  injury  to  tho  drum-head. 
These  growths  arise  in  most  cases  from  the  walls  of  the  tympanic 
cavity,  making  their  way  through  it  perforation  in  tbe  membrana 
tympani.  They  vary  in  structure  ;  the  mucous  most  freiiuentlj 
the  firm  fibromata  ore  less  common,  and  tho  rarest  are  gelati 
myxoma  ta. 
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Polypi  may  be  removed  or  ijeatroyed  by  ligature,  excision,  toraion 
snd  cauterization.  The  natare,  colour,  and  size  of  the  polyp  will  in- 
dicate to  the  sargeon  which  proccnling  U)  adopt. 

LignluTf  can  be  done  directly  or  by  means  of  Desautc's  ecrasear,  a 
■lip-knot  being  passed  over  a  jiedunculated  polypus.  Imt  {lerhaps  the 
best  instrament  to  nue.  is  the  snare  introdnoed  by  Sir  William  Wilde. 
But  after  rumoval,  as  the  growths  are  liable  to  recnr,  it  is  necesrary 
to  apply  some  strong  caustic,  such  as  nitrate  of  silver  (48il  gratne  to  3i./, 
to  the  pedicle  or  root  of  the  polypus. 

It  ia  necessary  alxo  to  get  rid  of  the  viscid  matter  poured  out  from 
ihe  Hpongy  mucous  membrane  of  the  tympanic  cavity,  for  until  this  is 
removed  the  constant  irritation  caused  will  prevent  healing,  and  tends 
to  the  rapid  growth  and  return  of  the  polypus.  Perfect  and  frequent 
cileansiug  is  necessary  in  the  treatment  of  those  case^. 

AbKiire  awl  oUlruflhn  o/llie  auiJUonj  mwt'UJi. 
Congenital  absence  of  the  canal,  resulting  from  contact  of  the  Ixiny 
t  walls,  is  beyond  the  surgeon's  powers  to  relieve.  Bnt  when  a  meni- 
Kfarane  (of  variable  density),  situated  more  or  leas  deeply  in  the  canal, 
loblituratea  it,  the  obstacle  may  he  removed  by  pnucture,  incision,  or 
Banterization.  It  wilt  always  be  prudent  to  begin  with  an  exploratory 
I  puncture,  to  prove  the  presence  of  a  cnnal  behind  the  membrane ;  if 

■  tiien  the  hearing  is  improved  by  that  puncture,  it  should  bt;  enlarged 
I  by  a  crucial  incision  and  the  Haps  dissected  off.    Some  dilating  body, 

■  or  sponge  tent,  should  be  afterwards  passed  into  the  artificial  opening, 
I  to  keep  it  from  closing  while  the  wound  heals. 

Itaril  and  Bounfond  have  succesaf ully  used  cauterization  with  nitrate 
I  «f  silver  to  destroy  deeply-placed  membranes. 

If  the  duct  bo  stopped  up  by  the  thickness  of  the  lining  membrane, 
fit  ihoold  be  opened  by  diliitora,  such  as  cabfut,  sponge,  and  tangle 

■  tents,  etc,  which  are  subsequently  replaced  by  a  gold  or  ivory  tube,  to 
r  keep  the  canal  properly  exfianded. 

Whatever  method  is  used,  the  surgeon  should  proceed  with  care,  lo 
avoid  injury  to  the  middle  oar. 

EnlitfijemtiU  <•/  the  nigftiui  icall. 
The  introduction  of  small  ivory  liongies,  ^  inch  long,  is  ver}*  iisefid 

(haeoiii  laiiiour*  of  Ike  niealai. 
Aura]   exostoses  are  not  nncommon  ;  several  forms  nre  met  with. 
iThe  most  common  in  a  pedunculated  growth  of  bone,  arising  as  the 
mlt  of  some  inflammatory  process ;  it  often  is  associated  with 
■.-Otorrhcea,  and  occasionally  is  found  lifter  th^  removal  of  a  jKilypus. 
Thia  exostosis  may  be  removed  by  wire.     Ivory  exostosis  are  found 
11—2 
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more  commonly  in  men  thnn  in  women.  They  arise  geneinllf  as  round 
tumours  with  a  broad  base  ;  their  development  is  slow,  and  they  o 
iu  healtby  subjects.  They  resemble  ivory  in.  conaiatence,  and 
covered  with  white  Rmooth  aicin.  They  are  mode  up  of  extremely 
hard  and  denae  bone,  and  the  American  dental  engine  is  the  only 
instrument  capable  of  penetrating  them.  This  instrument  can  now 
be  naed  with  safety,  but  the  greatest  caution  is  necessary.  A  steel 
guard  should  be  placed  in  position  behind  the  growth  to  prevent  any 
risk  of  the  drill  slipping  when  in  motion. 

Operations  hn  tiik  Miudlk  Ear. 
(Plate  XXXVIII.,  Fig.  1,  and  Plate  XLHI.,  Figs.  1  and  4.) 
Pei-forafiiin  of  the  memhrano  lymjiiu'. 
This  operation  is  intended  to  admit  air  to  the  middle  ear  when  deaf- 
ness is  caused  by  permanent  stoppage  of  the  Eustachian  tabo.    It  may 
lj«  performed  by  puncture,  eicidon,  or  cauterization. 

1.  Puncture — Sir  A.  Cnoper'g  upfratioii. — A  small  curved  trocar  is 
passed  along  the  floor  of  the  external  meatus,  up  to  the  tympanum. 
When  the  {loint  has  reached  the  membrane  it  is  pushed  sharply 
through  it. 

2.  Erriiion. — Puncture  as  performed  in  the  above  way  is  liable  to 
close  up  again,  To  avoid  this  failure,  Himly  pnnctnred  the  membmne 
and  excised  a  portion  by  means  of  a  punch,  which  has  since  been  un- 
proved by  FalriEi  and  Deleau.  Daleau'a  perforator  consists  of  a  candla, 
whose  extremity  has  a  circular  cutting  edge  ;  the  caanla  encloses  a 
point  whose  base  has  also  a  o'ntting  edge.  A  spring,  when  turned, 
causes  the  point  to  protmde,  and  perforate  the  membrane  ;  directly 
afterwards  another  spring  causes  its  return  :  a  circular  piece  is  cut  oat 
of  the  membrane  by  the  contact  of  the  cutting  biise  of  the  point  and 
the  cutting  edge  of  the  cannia  (Plate  XLIII.,  Fig.  4,  shows  the  applica- 
tion of  this  instrument). 

Ttimtmny  of  Ihe  leiinor  li/m^iani  mvich  is  sometimes  recommended  to 
overcome  ingrowing  of  the  mombrana  tympani  and  consequent  intra- 
labyriu thine  pressure.  It  is  said  to  relieve  especially  those  cases  which 
are  only  benefited  for  a  short  time  by  the  use  of  the  PoHtzer  air-bag. 

Peiforalioii  of  Ihe  mmtoid  cdU. 
The  communication  wbicli  e^tists  between  the  mastoid  cells  and  the 
tympanic  cavity  has  suggested  to  eurgeo:iB  the  idea  of  opening  a  passage 
to  the  external  air  by  perforating  the  mastoid  process.  The  operation 
can  be  done  with  a  Uttlc  trephine,  a  trocar,  or  a  perforator.  The 
most  favourable  spot  is  a  little  in  front  of  the  process,  i|  to  j  inch 
above  its  point  (Malgnigne). 


n 


Perforation  of  the  maatoid  celk  is  lometiraeii  of  use  to  afFord  an 
outlet  to  pns  and  other  ftuidg  contained  in  the  cells  or  the  middle  ear, 
iltiiig   from   abscesB   or  orgHnic   lesions.     The   operation  in   indi- 
cated by  pain,  redness,  inflammatorj  osdema  over  the  mastoid   bone, 
And  with  the  usual  constitotional  disturbance  accompanying  n 


OaOeterUn  of  the  Euilachiaa  tube  (Plate  XXXVIII.,  Fig.  I). 


This  duct  18  about  1)  inch  long,  with  an  opening  (shown  at  c, 
Plate  XLIII.,  Fig.  1 )  looking  downwards,  inwards,  and  forwards  ;  the 
apertore  being  behind  the  inferior  turbinated   bone,  ".     The  orifice 

I  can  therefore  be  reached  cither  throngh  the  mouth  or  through  the 
tiaaui  foBsa.  Fig.  I  in  Plate  XXXVIIL  shows  Deleau's  probe,  a,  lying 
«n  the  floor  of  the  nasal  fossa,  its  point  within  the  Eustachian  tube  at 
*.  The  object  of  this  procedure  is  to  clear  the  tube,  which  result  is 
obtained  by  injecting  air  or  medicatvd  fluids. 
Guyot,  postmaster  at  Versailles,  in  17'24,  was  the  first  person  who 
•uocusafnlly  attempted  to  catheterize  this  passage.  Ue  pa^ed  bis  probe 
fiiroagh  the  mouth.  Many  followed  his  example,  but  in  1741  Cl4laiid 
reached  the  opening  and  passed  hia  catheter  through  the  nose,  and 
^nce  then  Ooyot's  method  has  been  given  np. 
Ordiiuirg  mellioil.  —  A  ailTer  catheter  of  small  aiio  is  used. 
The  patient  is  seated,  bis  bead  kept  in  position  against  the  back  of 
a  high  chair  ;  the  operator  holds  the  catheter  in  his  right  hand,  and 
posses  it  through  the  nostril  of  the  aide  affected,  slipping  it  along  ihe 
floor  of  the  fossa  till  it  bus  reached  the  level  of  the  Hoft  palate.  In 
tbis  Brat  stage  of  the  operation  the  catheter  point  is  turned  downwards 
«nd  slightly  outwards  The  point  must  then  be  turned  slightly  out- 
wards and  upwards  by  rotating  the  shaft  of  the  catheter,  which  is  to 
he  kept  all  the  time  close  to  the  outer  wall  of  the  nostril  ;  it  is  then 
gently  passed  into  position,  and  the  catheter  is  cangbt  in  the  orifice  of 
^e  Eustachian  tube.  To  inject  the  passage,  the  catheter  is  kept  steady 
by  (Mnching  the  nostril  through  which  it  baa  been  passed,  and  the  jet 
at  ■  syringe  is  placed  in  the  external  opening  of  the  catheter.  Air  or 
Hnid  may  in  this  way  be  passed  into  the  Eustachian  tube  with  great 
benefit  by  means  of  an  india-rubber  ball  syringe. 

These  air  douches  afford  in  certain  cases  valuable  means  of  diigno^s. 
If  Uw  air  current  possei  through  the  middle  ear,  and  out  at  the  cKtemnl 
Mr,  there  is  a  perforation  of  the  tympanic  membrane.     And  mltliDg 
-  or  gargling  sounds  heard  in  the  above. described  manner  indicate  the 
«  of  pun  or  other  fluids  in  the  middle  ear. 
Wben  the  nostril  of  the  same  side  as  the  obstructed  tube  is  itself 
f  effected,  calheterism  may  be  practised  through  the  other  nostril,  taking 
,    care  that  the  instrument  has  a  longer  curve,  and  that  the  length  of  the 
bent  part  is  proportioned  to  the  greater  distance  to  be  traversed  to 
naoh   the  opening  of   the  canal.     To  assist   the  introduction  of  the 


catheter,  it  will  be  well  to  tarn  the  tip  bnx^warde  a  little,  o 
fide  of  the  corre. 

The  PiAitzrr  ui/'-fetf/.— This  iDstrument  is  now  so  well  known  that  itl 
liardly  recjuirea  desoription.    In  a  great  many  oases  it  has  rendered  thB  J 
Enatachian  catheter  unnecessary.    Tor  young  children  it  is 
to  mitlie  them  swallow  water  when  the  bag  is  used,     fiy  this  method  K 
simple  obstruction  of  the  Eustachian  tnbe  is  easily  overcome,  : 
many  coses  of  deafness  are  thus  relieved. 


OPERATIONS  OX  THE  LIPS. 

A  fold  of  niucoiu  membriiiie   under  Ihir  upper  lij'  is  seen  in  somtti 
peTSODS  while  laughii^,  like  a  cushion  stretching  across,  and,  as  itfl 
]inshes  forwards,  lifting  the  lip  and  everting  it, 
formity,  it  is  enough  to  eeize  the  fold  with  forceps,  and  cut  it  off  n 
KisHors  curved  on  the  flat.     Compresses,  soaked  in  cold  water  or  alum 
lotion,  tucked  in  between  the  lip  and  the  alveolar  process  of  the  jaw, 
usually  suffice  t4>  arrest  the    slight    hiemorrhage  which  sometimes 

follow  B. 

Ilyperlrofihij  i/  the  vi'per  li/i.—  Ji  hypertrophy  of  the  lip  oo-existsi 
with  a  scrofulous  habit,  it  ih  necessary  to  direct  treatment  against  the  1 
stniraoua  condition,  and  to  abstain  from  any  operation.  But  when  tha-M 
swelling  appeara  in  n  healthy  individual,  we  may  have  recourae  t* 
operation  practised  by  Paillard.  This  consists  in  reducing  the  lip  bj"« 
taking  a  strip  of  mucous  membrane  from  its  whole  extent. 
complisb  this  an  assistant  seizes  one  of  the  labial  commissu 
inverts  the  lip,  drawing  it  slightly  forwards,  while  the  operator  takM  I 
bold  of  the  other  conuniseure  with  his  free  band,  and  then  with  ftl 
bistoury  be  raises  a  mucous  flap  from  the  whole  length  of  the  lip,  ai 
about  half  its  width.  The  same  after-treatment  is  employed  here  m 
in  the  last  operation. 


ip^ 


PLATK  XLIV. 

HARE-LIP,  CHEIL0PLA8TY.— GO N'TR ACTIOS  OF  THE 
BUCCAL   ORIFICE. 

Fig.  i.—Simplfharr-lij,. 

Fig,  "J. — Tht  tomf  afier  opn-al'oii. — Three  points  of  twisted  suture 
suite  the  edtfes  of  the  wound. 

Fig.  3.— Double  hnrt-lip. 

Fig.  4.—  Tlir  tame  aftrr  aiieraliou. 

Fig.  5. — Chrili'/iliittg.—  'the  cancerous  mass,  o,  r,  il,  a,  ia  contained 
between  two  iDciaiona,  a,  c,  e,  and  n,  rf,  «.  The  commissures  nre  ex- 
tended by  two  inctflons,  a,  h,  and  a,  b ,-  the  two  edges,  n, '/.  r  and  a,  c, 
c,  irill  be  opposed  and  united  in  the  toedian  line  by  points  of  snture. 

Fig.  6.^Chiip^rl'«  mflhtxl. — Two  incisions,  «,  f  and  rf,  /,  bound  a 
qnadrilateral  Sup,  a.  c,/,  (^  from  which  the  diseaied  structnre  is  cut 
away  by  the  incision  b,  e.  The  flap,  b,  c,  c,  f,  should  be  raised  to  the 
level  of  the  commissures  a  and  d. 


HARE-LIP,  ETC.     (CWin;'«/.) 

Figs.  I  and  'l.—^U,U]ni.j,u-\  mrlhod  o/lrralii-j  harelip. 

Fig.  1.— Two  incisions,  a  and  b,  detach  two  little  ilaps  from  the 
edges  of  the  fissure,  which  are  turned  down,  that  their  open  surfaces 
may  be  opposed,  the  object  being  to  prevent  the  little  gap  which 
remains  after  the  ordinary  operatioD,  at  the  edge  of  the  lip. 

Fig.   'i, — The  hro  jUipi  tuniai   down   before   Ike   appticatimi   of  the 

Figs.  3  and  X.—Melhott  ailoplnl  by  M.  iliraull,  of  Aageri.—A.  flap,  o, 
on  one  of  the  borders  of  the  fissnre,  is  preserved.  This  little  Hnp  is 
intended  to  fill  up  the  gap  at  the  edge  of  the  lip. 

Figs,  5  and  G.—  Contracliou  if  the  bucral  orijii-e.  —  DitgaiUieh's 
m^hod. 

Two  incisions,  a,  b,  and  c,  d,  through  half  the  thiolcneas  of  the  lip, 
form  two  sides  of  a  triangular  flap,  whose  base  is  the  contracted  mouth 
imficc,  and  whose  apex  is  at  the  labial  comraissare. 

Fig.  ii.~The  flap  is  raised,  the  mucous  membrane,  o,  alone  remains, 
and  forms  the  floor  of  the  wound. 
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Fig.  7. — The  mucouB  membrane  is  dirided  horizontally ;  ihe  two 
membraDoas  flaps,  a  and  6,  will  cover  the  raw  aurfaeea  und  fonn  the 
mucous  covering  of  the  new  lipa. 

Fig.  8.  —.1  diagram  tkowing  the  mailf  of  iiilroduci'ig  the  lulure,  vhieh 
in  to  be  done  before  dieldinQ  tht  mucoxu  membrane. 


Rephoi 


I.  Orifjub. 


This  operation  ia  performed  in  cases  of  adhesion  of  the  lips,  or  of 
contraction  of  the  orifios.  If  the  abnormal  adhesion  is  congenital,  and 
complete,  the  opening  must  l>e  made  at  once  bj  catling  through  the 
closing  mumbranc.  In  order  to  do  this,  a  puncture  with  a  stnught 
liistoury  must  be  made  at  a  point  answering  to  one  of  the  commisBurea 
of  the  lips  ;  a  director  is  passed  through  this  opening  to  guide  the 
cutting  instrument  (bistoury  or  scissors)  in  order  to  form  the  new 
mouth.  The  two  mw  Burfocea  are  to  be  then  covered  with  linen  and 
simple  cerate,  to  prevent  contact  during  cicatriiation. 

When  the  contraction  of  the  buccal  orifice  is  produced  by  vicious 
cicatrices,  resulting  from  bums  or  ulcers,  it  is  more  ditticult  to  obtain 
a  good  result  than  in  cases  of  abnormal  adhesion.  The  process  of 
cicatrization  brings  about  new  adhesions,  which  re-establish  the  con- 
traction. To  prevent  this  re- establishment  of  the  deformity,  methods 
have  been  devised  which  wo  are  about  to  describe. 

Uergn-'i  iiiellind,'— The  buccal  orifice  being  formed  by  two  incigions 
carried  as  far  as  requisite — ^but  in  all  cases  ceasing  inside  the  labiftl 
arteries — the  two  commissures  are  pulled  apart  by  two  blunt  alver 
books,  acting  in  opposition  to  one  another.  A  suitable  Itandage  fixes 
the  two  hooks  at  a  proper  distance  from  one  another  while  the  lips 
cicatrize.    This  procedure  has  been  successful  in  some  cases. 

It  has  also  been  proposed  to  make  a  trocar  puncture  at  the  ute  of 
each  commissure,  then,  pawing  a  leaden  wire  through  each  pnnctare, 
to  twist  Qp  the  ends  day  by  day  until  the  inclnded  skin,  etc.,  are  cut 
through  by  the  gradual  tightening.  But  there  is  danger  that  the 
divided  tiMues  will  cicatriEe  and  unite  behind  the  wire  loop. 

Krugta  HanMii't  meihtid.—ThB  leaden  wire  is  here  not  intended  to 
mit  the  tissues — it  is  left  iti  place  without  being  tightened  ;  and  when 
the  little  holes  first  made  are  cicatrised  and  converted  into  permanent 
apertures,  the  buccal  orifice  is  completed  by  the  bistoury,  the  two  cica~ 
triced  perforations  forming  the  commissures.  By  this  procedure  the 
resalteof  the  healing  process  are  loss  to  be  feared  than  in  the  former  case. 
Instead  of  the  leaden  wire,  a  little  silver  canula  might  be  used,  or 
Scarpa's  lenden  style — the  head  of  the  style  being  in  the  mouth,  and 
the  bent  point  outside  on  the  skin. 

Difffenlmch'f  operation  (Plate  XLIV.,  bit,  Figs.  5  and  0).— To  prevent 
the  reunion  of  the  edges  of  the  wound,  this  surgeon  devised  a  mode  at 
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rcperatjon  by  which  the  buccal  mucoiu  membrane  ia  prewirved,  so  aa  ta 
re-cover  the  raw  aorfaoe  of  the  newly-formed  lips. 
The  operator  passes  into  the  pntient'g  mouth  the  index-finger  of  the 
left  hand,  to  fix  the  cheek ;  the  other  hand,  carrying  a  almrp-poiiitoil 
pair  of  aciasora,  or  better,  a  atrnigbt  and  very  iihar|i  biatoury,  intro- 
duces the  point  of  the  instmment  a  little  above  the  intended  labial 
commiaaure  ;  the  bladu  must  not  perforute  the  cheek,  but  be  paaaed 
from  without  inwards,  half-way  through  the  titiaues,  till  it  reaches  the 
contracted  buccal  orifice.  When  tlie  point  appears,  turn  the  blade  with 
its  edge  forwards,  and  cnt  at  once  from  behind  forwards  the  entire 
I  SDperficial  bnlf  of  the  tisauoa.     A  second  incision  ia   made  in  exactly 

^^^H      the  same  manner  juat  below  the  Sntt,  and  these  two  ii 
^^^K     nevted  by  a  semilunar  cut  juat  at  the  point  where  the  : 
^^^H     ia  to  be.      It  only  remains  U)  cat  out  the  triangular  Hap  it,  &,  t\  il.  con- 
^^^H      tained  between  the  incisiona,  taking  care  to  avoid  cutting  the  mncoati 
I  membrane  which  forma  the  floor  of  the  wound. 

The  second  atop  of  the  operutiun  consixts  in  utilising  the  aaid  mucoaa 
membrane.  It  ia  to  be  sepuniteil  as  much  as  posaible  from  the  other 
tiwnes,  then  divided  horizoutally  up  to  J  inch  from  the  commissure. 
The  two  Aapa  serve  to  cover  the  raw  surfaces,  and  are  fastened  to  the 
skin  by  points  of  suture. 

IW/tfUd'n  o/icr'ifiun.— Before  dividing  the  mucous  membrane  hori- 
zontally, H.  Velpeau  introduces  the  thruads  destined  for  the  eutures. 
Each  thread,  with  a  needle  attached,  paaeea  through  the  slda  and 
9  membrane  from  within  outwards.  A  aeries  of  threads  for 
each  lip  being  in  position,  the  mucous  membrane  ia  divided  and  the 
sutures  are  tied. 

Operation  of  M.  Serre,  of  ilunl pell  lee. — M.  Serre  divides  akin  and 

a  membrane  at  the  same  level ;  then  be  brings  the  two  mem- 

branta  together  and  coanecta    them    by  saturea.      Thia  method  ia 

simpler  than  the  preceding,   bat  it  baa  not  the  same  chances  of 

solidity. 

H.»ltK-l-ll-. 

The  operation  of  hare-lip  has  two  chief  stages. 

I.  Tkr  prf]iriralion  of  thr  nhja  of  ihe  jitfiirt.— Toe  patient,  if  an 
Adult,  may  be  operated  on  while  sitting  in  a  cbair,  his  head  slightly 
thrown  back,  and  aupported  by  an  assistant.  If  the  patient  ia  a  young 
child,  be  must  be  wrapped  in  a  sheet  and  entrusted  to  an  SRsistant,  who 
bolda  him  on  his  kneea,  The  assistant,  whoae  duty  it  is  to  support  the 
head,  ahoulil  press  the  patient'a  cheeka  aa  much  forward  ua  possible, 
and  compress  the  facial  arteriea  on  the  upper  jaw  in  front  of  the 
The  operator  begins  by  raising  the  upper  hp  to  divide 
with  a  bistoury  or  scisaora  the  frecnum  which  binds  it  to  the  gum. 
The  angle  of  the  left  edge  of  the  fiasure  is  then  seised  with  forceps  or 
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with  the  fingers  and  drawn  downwurtfs  and  forftatAi  ;  then,  with 
Htrong  and  jet  slender  «ci««orfi,  the  whole  red  margin  of  the  fissure  on 
one  side  is  removed  at  one  cut,  extending  to  -^  inch  above  the  fissure. 
The  right  margin  is  then  exciEcd  by  a  simikr  cut,  which  ia  made  to 
meet  the  upper  extremity  of  the  first  incision.  These  two  incisions 
then  firm  an  iRverted  V,  whose  limbs  enclose  the  hare-lip.  Both  lipe 
sbontd  be  freely  severed  from  their  deep  attachments,  to  enable  them 
to  be  brought  together  without  tension. 

2.  t'riioii.— The  two  raw  surfuces  of  the  wound  are  next  brought 
together  and  joined  by  two  or  three  points  of  twisted  suture  in  this 
manner ;  the  lower  angle  of  the  left  Hap  is  seised  ah  before  the  first 
incision,  and  is  tninsfixed  obliquely  from  below  upwards,  and  from 
without  inwards,  by  a  pin  which  posses  in  at  the  mucous  edge  of  the  Up. 
and  out  at  the  ntw  surface.  The  pin  should  appear  at  a  point  between 
the  two  anterior  thirds  and  posterior  third  of  the  thickness  of  tho 
lip,  entering  i  inch  external  to  the  fissure,  and  making  its  exit  in  the 
wonnd  ^  inch  above  tho  raucous  edge  of  the  lip.  The  angle  of  the 
other  flnp  is  next  pierced  by  the  pin,  but  from  above  downwards,  and 
from  within  outwards,  entering  at  the  wound  and  coming  out  on  the 
mucous  surface  of  the  lip. 

The  first  pin  describes  a  curro  whose  concavity  is  below,  in  order  to 
make  the  two  angles  of  tho  fissure  project  downward,  to  prevent,  as 
much  as  possible,  tho  little  gap  which  almost  always  remains  in  the 
edge  of  the  lip.  Some  surgeons,  instead  of  passing  the  first  pin  through 
the  mucous  edge  of  the  lip,  pass  it  through  the  skin  a  little  above. 

The  first  pin  being  in  place,  and  the  apposition  of  the  flaps  main- 
tained by  the  help  of  a  thread  applied  like  the  figured,  the  second  pin  is 
passedhoritontallyata  little  distance  above  the  first.  Then  the  third  pin 
IB  placed  a  little  above  the  second.  (See  PlateXLIT.,  I'ig. 'J.)  Between 
the  pins  it  is  well  to  place  slips  of  plaster  to  draw  the  checks  forwards- 
and  support  the  sides  of  the  wound.  Lastly,  the  points  of  the  pina 
are  cut  off  and  the  skin  protected  by  small  strips  of  pbiater  from  con- 
tact with  their  ends.  (See  Plate  IL,  Fig.  Ti.)  A  dressing  of  simple 
cerate  on  linen  and  n  tittle  lint  will  complete  the  affair. 

During  the  firat  few  days  the  patient  should  be  kept  ns  mnch  a» 
possible  alone,  to  prevent  any  tendency  to  excitement,  cither  to  crying 
or  laughing,  which,  by  traction  on  tho  Daps,  would  endanger  the  union 
of  the  wonnd.  Fluid  nourishment  should  be  allowed  only  :  and  if  the 
patient  is  an  infant,  it  should  be  fed  with  a  spoon.  The  wound  should 
also  be  carefully  watched  in  the  case  of  an  infant,  who  might  suok  in 
and  swallow  blood,  and  thus  hemorrhage  might  go  on  unsuspected. 

From  the  third  to  iho  fourth  day  the  lowest  pin  may  be  taken  out. 
taking  care  to  do  it  by  a  twisting  motion,  lo  ovoid  all  [lainful  tntction 
ou  the  flaps,  which  might  separate  the  newly  nnitod  parts.  On  the 
next  day  take  out  the  middle  pin,  and  on  the  day  after  take  out  the 
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Let  the  plaster  stay  on  till  the  ninth  day.  M&ny  rargeone 
remnve  aU  the  jiiaa  after  abont  Bfty.f our  hours,  leaving  the  |il&Bter  and 
the  uIltH,  which  still  remain  glaed  to  the  part  by  the  blood. 

Malgaigur'ii  o/iffrti/jo/i  (Plate  XLIV.,  fri>,  Figs.  1,  iil.- After  operations 

I    conducted  in  the  n!>Tial  manner  a  gap  remains  in  the  edge  of  the  lip, 

■  wran  when  the  pin  is  introduced,  tio  as  to  make  the  two  ungles  project. 

1^0  remedy  this  defect,  M,  Malgaigae  has  propOHed  the  following  pro- 

■ednre :  '  The  preliminnries  be.ng  arranged  as  in  the  usual  operation, 

the  edges  are  to  bo  made  raw,  either  with  scissors  or  bistoury,  carried 

doirnvrards  from  above,  describing  n  curve,  and  ending  i^^  to  ||  inch 

from  the  real  wlge  of  the  lip,  at  the  spot  where  the  lip  becomes  hori- 

xontal.     These  flaps  are  only  held  by  their  petlicles.  which  allow  them 

to  be  inverted,  being  turned  down  till  their  raw  surfaces  are  in  contact. 

The  iirst  pin,  which  should  be  a  strong  one,  is  passed  at  the  iya.se  of  the 

lip,  to  bring  into  contact  at  once  the  two  retreating  angles  produced 

f  the  turning  down  of  the  flaps.     Then  one  or  two  pins  are  placed 

;  the  first.    The  body  of  the  lip  is  thus  united,  and  it  remains 

Vto  give  its  edge  a  suitable  form. 

'  To  accomplish  this,  press   together  the  pedicles  of  the  two  flaps. 

I  fiometimei  the  incision  has  not  gone  low  enough  ;  the  flaps,  when 

1  tamed  down,  do  not  lie  in  the  same  horizontal  line  as  the  edge  of  the 

I  lip ;  the  incision  must  then  be  prolonged  until  a  good  line  of  lip  is 

k«btAined.     Then,  with  scissors,  cut  oS  all  unnecessary  length  of  the 

l!flft[M,  leaving  only  that  which  is  essential  to  filling  the  gap  up  well  ;  it 

■  as  well  to  keep  a  little  too  much,  io  allow  for  retraction  of  the 

cicatrix.    Tbey  are  fastened  together  either  with  entomological  pins  or 

with   interrupted   sutures.     If   the  hnre-lip   do   not   extend  the  full 

height  of  the  lip,  it  will  be  well  to  prolong  tfae  incisions  towards  tbe 

noctril,  to  make  exact  adaptation  at  the  upper  end  of  the  wound.     If 

the  labial   fnenum  comes   down    too   low,  it   should   be  divided.' — 

'  Manual  of  Operative  Surgery.' 

OptrailoH  o/il.  Miraali  ,l'Au<irr»  (Phite  XLIV.,  Figs.  3,  4).— One  of 
the  edges  of  the  fissure  is  oompletely  stripped  ;  hut  on  the  other  side  a 
pedunculated  flap  is  left  at  the  lower  angle.  When  the  edges  are 
brought  together,  tbe  said  flap  comes  in  to  prevent  any  notch. 

Mr.  Francis  Mason,  in  an  interesting  and  full  article  on  hnre-lip,  in 
khe  Si.  Thuiii'm's  Jlotjtilal  Gti:elle  for  IHTii,  remarks :  '  It  is  of  import- 
[  |ince  thoroughly  to  free  the  lip  from  the  jaw  on  each  side,  so  that  the 
E.adges  of  the  wound  may  be  brought  into  contact  without  any  strain 
n  the  pins  or  sutures,  and  in  doing  this  the  surgeon  should  remember 
Lfa  apply  his  knife  quite  close  to  the  maxillary  bone,  for  in  so  doing 
Ijthe  risk  of  bs-morrhage  is  diminished.  Moreover,  a  sufHoient  ((uantity 
¥,of  the  edge  of  each  cleft  should  be  taken  away.  Aa  a  rule  too  little  is 
J  removed  :  hence  an  unsightly  vertical  dip  is  left.  Then  the  inuision 
I  ^ould  be  made  somewhatconcave,  with  the  concavity  dime  ted  towards 
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the  fiBsure,  aad  &  suliicieat  amoont  of  the  proiabiam  shonld  be  taken 
away,  wbicb  oLfiatea  the  V-shaped  dip  bo  often  noticed  after  the 
operation. 

DouBLB  HiRK-i.ii'  (Piste  XLIV.,  Fi({e.  3,  4). 
When  the  central  tuber«!e  is  so  gnmll  as  to  be  removable  without 
inconvenience,  it  is  simpler  to  excise  it,  and  complete  the  operation  na 
in  simple  luire-lip.  But  if  the  median  tubercle  must  be  kept,  then  ita 
edges  must  bo  pared  as  well  as  those  of  the  outer  borders  of  the 
lissures.  Apportion  ia  obtained  by  pinH  passed  through  the  DDt«r 
Daps  and  central  tobercle.  The  cicatrix  has  the  form,  of  a  V  or  u  T. 
It  may  be  that  the  central  piece  is  too  large  for  a  eingle  pia  to  go 
through  both  wounds  at  once,  in  which  cose  twinted  sutures  may  be 
used  in  each  branch  of  the  V.  The  notch  remaining  in  the  edge  of 
the  lip  is  larger  in  these  cases  than  those  of  simple  hare- lip  ;  and  modi- 
tications  of  Kalgaigne'a  and  Mimult's  operations  muy  he  employed  to 
meet  this  defect. 


Hl'l.ltAl 


I  Hake-l 


The  most  common  complications  of  hare-lip  are  ;  1.  The  presence  of 
teeth  protruding  in  front ;  'i.  Considerable  prominence  of  the  inter- 
maxillary bone  ;  .1.  Malformation  of  the  median  tubercle  and  irregu- 
larity of  the  lip  ;  4.  Cleft  palate. 

1.  Protmiiinij  letlh  are  to  be  pushed  back  and  drawn  into  position 
fay  threads  fastened  to  the  neighbouring  teeth  ;  if  replacement  cannot 
be  effected,  the  teeth  must  be  extrBct«d. 

2.  IntermiiTiltarg  prolruaiun  ia  a  complication  for  which  different 
modes  of  treatment  may  be  tried.  If  the  bone  ia  movable,  pnab  it 
back  ;  if  it  is  fixed,  cut  it  out, 

DeMiill  has  replaced  the  osseons  tubercle  by  the  aid  of  a  tight 
bandage  paitaing  over  the  prominence  and  fastened  behind  the  head. 
The  patient  is  to  keep  the  bandage  on  until  the  malposition  of  the 
bone  is  rectified  enough  to  allow  the  operation  to  be  performed. 

.1/.  Geniaiil  has  corrected  projection  of  the  piece  of  bone  by  breaking 
it  and  bending  it  into  position.  Whatever  method  be  adopted,  the 
hare-lip  operation  must  be  delayed  until  the  intermaxillary  bone  is  set 

UUimliv,  with  strong  sciaaora,  cut  ont  a  triangular  piece  from  the 
base  of  the  septum  nasi.  The  intermaxillary,  deprived  of  its  support, 
could  then  be  pushed  back  into  place. 

;i.  Ahnonual  romttrlifm  of  Ihf  labud  tabfreh  {attachment  to  the  tip 
of  the  nose)  occurs  often,  with  projection  of  the  osseous  tnbercle  sap- 
porting  it.  In  this  case  the  labial  tubercle  is  to  be  utiliied  to  form  the 
diviiiion  between  the  nostrils. 

Jiainigtreii  with  a  bistoury  divided  the  adhesions  which  united  th« 
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I  tuberole  to  the  oaaeooB  tubercle,  removitLg  from  this  latter  all 
'that  projeuted  beyond  the  upper  jnw.  Then  the  cutAueouH  tubercle 
hae  itx  edges  pared,  the  edges  of  the  Gtuure  are  itlso  pared,  and 
the  treatment  proceeds  us  in  simple  hare-lip.  The  cutaneous  tubercle 
is  then  bent  np,  and  kept  in  position  under  the  nose  by  suture. 

A.  Clf/i  jHilalf. — I'hiltiim  has  operated  as  follows  where  the  bony 
tissure  has  interfered  with  the  treatment  of  a  hare-ltp.  He  passed  a 
silver  wire  through  the  base  of  the  nose  behind  the  ale,  amall  plates 
of  cork  having  been  placed  on  each  side  of  the  nose,  and  being  traversed 
by  the  silver  wire.  The  wire  is  then  bent  over  tbe  corks,  which  serve 
UN  points  of  support,  and  the  nose  Ja  tbns  fixed  between  two  battens, 

I  which  throw  together  the  parts  whose  separation  hindered  the  process 
Ei.:mcivai.  ov  Cascebs  .>t- 
I  Cancroid  excrescences  and  superficial  tumours  growing  from  the  free 
fedge  of  the  lip  may  be  cnt  off  with  scissors  curved  on  the  flat,  The 
Kttle  lamouT  ia  seized  and  raised  with  forceps,  and  then  cnt  off,  care 
bdng  taken  that  some  sound  tissue  in  removed  with  it.  The  wound 
generally  heals  readily. 

Cauterization  may  be  employed  ai  well  by  covering  the  wound  with 

arsenical  paste  or  other  caustic. 

^^t  Larger  tumours,  involving  a  greater  depth  of  tissue,  should  be 
^^Bfiioited  by  two  incisions,  made  with  scissors  or  the  bistoury,  in  the 
^^VAkpe  of  the  letter  V.  After  the  ablation  of  tbe  tumour,  the  edges  of 
^^^  the  V-shaped  wound  are  brought  tt^ether  by  suture.  This  operation 
is,  however,  only  suitable  for  tumours  of  a  moderate  sii;e.  It  may 
happen  that  difficnlty  is  found  in  bringing  the  wound  together  ;  in 
that  case  it  will  be  necessary  to  dissect  up  the  edges  of  tbe  woand  from 
a  sabjacent  parts  in  order  to  oppose  them  more  easily.  Large  and 
j^ular  tumours  will  demand  special  ingenuity  and  skill  on  the  part 
f  the  nirgeoo.  The  removal  of  these  tumours  will  involve  loss  of 
mbstance,  which  can  only  be  made  np  by  cheiloplastic  processes. 

The  Italian  and  Indian  methods  are  now  abandoned.  Whatever 
[nethod  may  be  used,  a  most  imjKirtant  indication  is  to  keep  as  moch 
■  tnaoous  membrane  as  possible  to  cover  the  new  lip. 

Cbopnrf*  oprrofion  (Plate  XLIV.,  Fig.  0).— The  tumour  is  isolated 
y  two  parallel  vertical  incisions  commencing  at  the  fore  edge  of  the 
),  and  going  down  to  the  sub-hyoid  region. 
■ '  These  two  incisions  are  the  boundaries  of  a  quadrilateral  flap  wbiob 
I  to  he  dissected  downwards.  This  dissection  aocompliahed,  all  the 
ue  is  removed  from  tbe  flap  by  a  horlEontal  inciaioii.  To 
3  up  for  tbe  loss  of  substance  incurred  in  the  ablation  of  the 
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tamoar,  it  is  nece$«ary  to  proccud  thus  :  lower  the  head  of  the  patient 
while  the  uper  edge  of  the  fiap  is  raixed  to  the  level  of  tho  labial  o 
mjgsuree,  or  of  the  portion  of  tower  lip  which  has  been  prewired. 
The  flap  is  fixed  in  positioii  bj  ButnreB  in  the  vertical  iacisionij.  If  it 
has  heen  possible  to  save  any  macoue  memhrane,  that  wiU  be  used  to 
cover  the  Dew  lip.  In  cases  where  the  free  edge  of  the  lip  lit  sound,  it 
should  be  preserved  by  cutting  through  the  skin  between  it  and  the 
diseased  part  ;  and,  Gnully,  the  upper  edge  of  the  quadrilateral  flap  ia 
to  be  fastened  to  it  by  sutnres. 

Operalioa  tif  M.  Roax.-~ThB  tumour  being  removed  by  a  semilunar 
incision,  pas»ng  from  one  commissure  to  the  other,  M.  Rous  directs 
the  integuments  downwards,  freeing  them  from  the  lower  jaw  :  he 
carries  the  difsectton  as  low  as  the  guh-hyoid  region,  the  extent  of  the 
wound  being  proportioned  U>  the  loss  of  substance  which  muiit  be  made 
up.  The  skin  of  the  chin  forms,  in  this  case,  a  mobile  pouch  in  front 
of  t^e  lower  jaw~-a  veritable  apron,  which  can  be  raised  to  the  level 
of  the  lip  ;  it  is  to  be  kept  in  position  by  adhesive  strapping  and 
bandages  until  cicatrisation  is  complete.  If  the  tumour  extends  t< 
cheek,  the  buccal  opening  is  extended  by  catting  the  angles  of  the 
month,  and  bringing  one  of  tfae  extremities  of  the  semilunar  incis 
np  to  meet  it. 

Morgaii'n  opfralioii. — To  render  the  digseotion  of  the  flap  which  ii 
be  raised  easier,  Morgan  has  modified  the  precedingoperation  by  cutting 
through  the  integument  vertically  downwards  from  the  centre  of  the 
semilunar  inciaion.  We  thus  have  two  flaps,  easily  dissected  up.  and 
which  can  be  brought  U]t  to  the  level  of  the  commissures,  and  u 
in  the  middle  line  by  suture. 

J/.  Mcd'jaujnt'g  o}itralion.—M\  the  discBscd  parts  sbonld  be  taken 
away  at  once,  cither  by  a  V-shaped  incision  or  by  two  vertical  incisions 
descending  as  low  aa  the  lower  edge  of  the  mairilla,  connected  there  by 
a  transverse  incision.  In  the  first  case  the  lost  substance  ia  ii 
shape  of  a  triangle  ;  it  will  then  be  convenient  to  prolong  the  angled 
of  the  mouth  on  each  side  by  a  transverse  incision,  and  to  dissect  up 
two  triangular  flaps.  The  vertical  edges  are  then  to  be  brought 
together  in  the  middle  line  by  means  of  sutures  ;  the  upper  edge  of 
the  flaps  is  disposed  of  thus  :  part  ia  wanted  for  the  lip,  and  the  n 
nmindorB  on  each  side  are  to  be  stitched  to  the  upper  edge  of  the 
horizontal  incisions. 

'  In  the  second  case  tbo  lost  structure  is  four-sided,  and  to  the 
eions  springing  from  the  commissures  two  others  must  be  added, 
extending  down  to  the  lower  edge  of  the  jaw.  We  can  thus  dissect  op 
two  four-aided  flaps,  which  are  joined  in  the  middle  line,  and  ti 
edges  of  other  incisions,  where  suitable  points  can  be  found. 

The  result  of  this  proceeding  is  that  the  cheeks  alone  contribute  the 
tissues  for  the  lip,  whose  free  border  is  formed  by  the  niw  surface  of 
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the  boriioiital  indsioiL  Conaeqaenily  the  new  lip  oontaim  mnaoular 
fibm  belonging  to  the  orbioalaria  and  its  tntagonisti  ;  it  ii  oof  end 
behind  by  natand  mocons  membrane,  and  eometimea  the  free  edge  of 
the  lip  is  ooTered  with  maoooa  membrane  by  Dieffenbaoh's  method.* 

It  ia  rarely  neoeasaiy  to  praotiae  cheiloplasty  of  the  upper  lip. 
liOMes  of  tismie  are  made  up  by  flapa  borrowed  from  the  cheeka :  the 
nature  of  the  case  will  indicate  the  operatire  measures  needed. 

Genoplasty. 

'When  the  operation  is  called  for  by  inconsiderable  lesions,  tibe 
surgeon  confines  himself  to  paring  the  edges  of  the  wounds  and  dia- 
aecting  them  up  from  the  surrounding  tissues,  then  bringing  them 
together  with  sutures.* — Roux. 

If  the  loss  of  substance  is  too  great  to  be  repaired  in  this  way,  it  will 
be  necessary  to  borrow  a  flap  from  the  ceryical  region,  and  restore  the 
oheek  by  the  Indian  or  French  method. 

The  operation  must  depend  on  the  sise  and  situation  of  the  difsfid 
parts  ;  and  the  surgeon  will  be  guided  by  the  general  prindplea 
down  in  treating  of  blepharoplasty  and  cheiloplasty. 
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PLATE  XL\T. 
OPERATIOXS  OS  THE  SOSiE  ASD  SASAL  FOSSi 

SBiJiorUfTT. 
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^^^H  Hlmioplnty  oripiMted  in  Zndm,  wbere  Uw  BnluBuu  somebBes 

^^H  MBidojed  it  to  RBcdj  tbe  drforwtiw  vhkh  fa*d  bees  omed  bT 

^^H  pwniWtiweaU  Cor  miBB.     About  tk  fifteenth  ceotOTj  it  th  iBUndHoed 

^^r  into  Italy,  aad  catobUAed  m  m  regnbr  opcntitHi  by  Bnnoa  and 

I  Tigliacoui.     In  1J!<13  it  «a«  poforaxd  in  Ei^ksd  ;  later  bj  Gixfe  ia 

Gennany  ;  then  bj  Ddpech  in  Tmttx. 

The  object  is  to  repair  partial  or  total  \om  of  the  nosft  Three  piiii- 
dpal  modea  of  opention  are  now  »Aap.uA  :  those  whidi  eonoutcd  in 
barrowing  a  noae,  or  portioiH  of  intcganest,  fron  another  peraoa  we 
not  now  oaed. 

I.  The  ludian  mHial. — CbmMon  opentliom  (Plate  XLTL,  Fig.  I). — 
It  oonaiata  tn  taking  from  tbe  patients  ford«ad  sofficieot  ^d  to 
Rfmr  the  losi  at  tiasne.  The  Grat  tilep  is  to  make  a  pattern  of  the 
loat  noae  with  wax  or  p«per.  Tbis  pattent  is  next  laid  on  the  fonhead. 
base  npwards  ;  its  exact  ontlioe  is  traced  with  ink  on  the  tkiii,  and 
the  operator  diiisects  np  that  skin,  j  inch  ontnde  the  tracing.  Tbe 
dimeclion  ia  to  be  carried  as  far  as  ibe  root  of  the  note,  taking  great 
care  that  the  pedicle,  //,  is  left  Large  ciioagb  for  the  nntrient  rosads 
not  to  be  compressed.  Tbe  fUp  is  twisted  on  its  pedicle  in  snch  a  wajr 
that  the  raw  rarface  is  towards  the  nasal  fo^ese.  and  its  edges  arc 
stitched  to  (be  previonaly  pared  edges  of  the  lost  noee.  To  keep  the 
nostrils  open,  and  snpport  the  new  Htructnre,  may  be  inserted  in  the 
noatrils  some  plogH  of  lini,  or  pieces  cut  from  a  gnm  elastic  tnbe,  r,  «. 
Wb^i  union  has  taken  place  the  sutures  arc  removed,  and  the  pedicle 
cat  thiODgb  on  a  director,  to  remedy  the  torsion.  Tbe  wonnd  in  th» 
forehead  will  cicatrise,  and  only  calls  for  tbe  amplest  dressin)^ 

DeliKth'g  iiitlhod.—Thii  consists  in  cutting  a  flap  with  its  base,  as 
represented  in  Fig.  1,  with  three  points,  n,  b.  and  c.  Tbe  two  lateral 
parts  form  the  alic  nnsi,  and  the  median  point,  b,  constitntes  the  separa- 
tion of  the  nostrils. 

Lufraat,  wishing  to  avoid  twisting  of  the  pedicle,  which  might  lead 
to  gangrene  of  tbe  fiap  by  interfering  «ith  the  citcalation.  adfised  that 
one  of  the  incisions  should  be  carried  lower  than  tbe  other,  and  twisted 
tbe  flap  lo  the  side  of  the  longer  cnt.  But  the  advantages  to  be 
obtaioMl  from  this  step  do  not  alirays  make  ap  for  (ho  ineonrenieneeii 
which  may  arise  from  carrj'ing  incisions  (oo  near  lo  the  injured  part 
whose  mbirtaiice  it  to  be  restored. 


I  obi 

K      wh 


ASD  SUaOlCAL  AHATOMr. 


irr 


N 
^ 


The  Ilai'ian  mtikod, — Grnrft't  njifralitm. — This  is  but  a  modified 
form  of  the  operation  describod  and  poTforraod  in  Italy  liyToglincoxxi. 
As  the  new  nose  hna  to  be  borrowed  from  the  skin  of  thennn.  the 
patient  shouid  ba  act'uatomed  for  some  time  bi?forc  tbo  operation  to  ttie 
fatigninj^  poMtion  wliiuh  must  necessarily  be  raaintaiiivd  during 
eicatri&ttioiL 

The  seaiiid  figure  in  Plate  XL VI.  shows  the  kind  of  bandage  which 
the  patient  will  have  to  bring  his  mind  to  eudure  while  the  arm  is  kept 
up  to  the  face, 

A  flap,  nearly  six  inches  long  by  four  broad,  is  marked  out  on  the 
I,  and  disRected  np  in  euch  a  way  that  the  root  of  the  nose  and  the 
btenil  ports  uan  be  fixed  directly  by  autures  to  the  edg<s  of  the  facial 
Tound,  while  the  base  remains  adherent  to  the  arm.  Union  in  the 
(^jiOHed  edges  having  taken  place,  the  base  of  the  flap  Is  cat  across  and 
released.  This  base  of  the  flap  'w  then  to  be  cnt  into  the 
three- pointcil  shape  directed  in  Delpeeb's  operation. 

Tagliacoizi  dissected  np  the  flap,  and  let  it  Bnppnratc  before  he  fixed 
it  to  the  face.  He  thought  that  the  Knppaintive  process  caused  the 
flap  to  became  more  fleshy,  and  rendered  it  niore  suitable  for  the  pur- 

3.  Frtiuh  niflhiHt. — This  oonsista  in  making  up  for  lost  tiseue  by 
Arrowing  now  sabst&nco  from  the  adjoining  parts.  It  bnn  been  already 
described  under  the  bead  of  '  Blepharoplaaty  '  (Plate  XXXVU.). 

The  atepe  of  this  o)ieTBtion,  which  It  especially  adapted  for  the  re- 
.ytir  of  partial  lois  of  the  nose,  canool  be  described  with  exactitude. 
The  ttho  nasi  can  be  restored  by  a  flap  taken  from  the  cheek  ;  the  car- 
tilaginous septum  by  skin  from  the  upper  lip,  care  being  take:i  not  to 
•Vee  more  than  half  the  thickuefs  of  the  lip.  and  to  leave  the  mncous 
Bcmbrane  intact. 

Hiia<irkM. — Rhinoplasty  is  always  a  seriouH  undertaking.     It  rarely 

ordA  enconraging  results,  and  noses  formed  in  this  way  often  «briyel 

and  form  tabercles,  which  sometimes  result  in  a  deformity  more 

than  that  which  it  has  been  intended  to  cure.    Nowadays  snch 

;ncoewful  nosea  have  been  made  of  wax  and  psal^board,  and  cleverly 

i«d  by  means  of  spectacles,  and  by  adhesive  materials,  that  it  is 

extrame  cases  rhinoplasty  la  employed,  and  the  snrgeon  shonld 

It  yield  to  his  patient's  request  until  he  has  warned  him  of  the  dangera 

'to  which  the  operation  will  expose  him.     Few  people  will  ei 

~  In  most  cases  the  Indian  plan  is  preferable,  and 

{>elpech'B  method  is  perhaps  the  best. 

CoNTRACriOS   ,4XI>  OCLMSION   01'  TIIK  NoaXRILS, 

iperations  already  described  for  the  treatment  of  other  occlusions 
II  must  be  snpplemented 
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by  the  introductiou   of  tubes  adapted  to  prevent  the  retam  of 
deformity  during  oicatriiation,  or  else  macoas  membrane  and 
tnent  moat  be  approximated. 

FoRKicN  Bodies  in  tile  Nostrils. 

Two  routes  are  open  for  estractiiij!  or  espclling  foreign  substances 
— the  one  in  front  through  the  noslrila.  the  other  backwards  into  the 
pharynx.  The  size  and  character  of  the  body  and  the  depth  at  which 
it  lies  in  the  nnsttl  piksetigea  will  tend  to  indicate  what  course  to  pursna 
Forcepti  may  be  employed  as  in  the  extraction  of  bodies  from  tlia 
aoditory  roentua,  or  it  may  be  prncticahle  to  puxh  it  intn  the  pharynx, 
In  cases  where  simpler  treatment  fails,  we  may  bring  it  forward  to 
nostril  by  means  of  a  pledget  of  lint  (used  as  in  plugging  the 
behind). 

Poly F IS  Nasi. 

The  surgical  treatment  of  these  poly^ii  depends  on  their  nature,  seat, 
and  form.  Classified  according  to  their  nature  we  have : — 1.  Soft,  ac 
mucous  polypi.  2.  Yascular  polypi.  3.  Hard,  fibrous,  cai'tilaginoiu, 
polypi.    4.  Fungous  or  canceronK. 

1.  The  niucouti  poll/pi  are  commoneGt  and  of  least  importance  ;  thof 
are  of  a  grey  colour,  sparingly  vascular,  and  consisting  of  f 
royxomatouB  tisiiuo  contaiuing  serous  llnid.  They  ikre  geneisl^ 
|>eduncnlated,  and  non-adherent,  and  are  therefore  easily  remov 
by  twisting.  They  generally  spring  from  the  roof  or  from  the  ti 
binated  bones. 

2.  The  va»cu/ar  jiolypi  are  rich  in  bloodvessels.  They  grow  to  tl 
lai^e  size,  and  push  out  the  bony  walls  which  confine  them  and  oppoM 
their  eipauaion. 

3.  The  hardjibrottf  jH'lyi'i  are  less  common  than  the  preceding,  and 
consist  of  a  dense  tissue,  almost  devoid  of  vessels.     They  may  absorb 
the   bony  walls,  and  they  may  have  tough  pedicles  of  some  length, 
the    point    of    origin    being   at   a   distance   from   the    bulk    of    thaj 
tnmonr. 

4.  Under  the  namew  oifumjnus  or  muVi'initHi  piiliipi  are  described  tl 
aarcomHtoos  tumours. 

Tlie  D/m'o/iVe  meaanrei  employed  at  the  present  day  are  : — t.  Can*  J 
teriHition.     2.  Toreion.     3.  Evulsion.     4.  Excision  and  Ligatioi 

1.  CmUerixatimi. — Solid  or  fluid  caustics  of  all  kinds  may  be  t 
Sulphuric  acid,  acid  nitrate  of  mercnrj-,  butter  of  antimony,  etc,  i 
be  applied  with  a  brush.    A  small  speculum  should  be  employed  t 
protect  the  sound  tissues  from  contact  with  the  caustic,  and  the  appl 
cations  must  be  repeated  more  or  less  frequently,  according    to  t 
extent  aud  nature  of  the  malady.    Under  the  name  of  Kuxck't  cane 
a  mixture  of  sulphuric  acid,  butter  of  antimony,  and  nitrate  of  silr^ 
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s  been  highly  thonghl  of  in  Germaoy.    Xitrnte  of  silver  and  the  red- 

n  are  oometiiuea  eflicaciooB  ;  the  Utter  la  especially  applicable  to 

)  polypi  which  are  to  be  reached  in  the  pharynx,  but  it  is  not 

)  be  passed   into    the  noae  without  extreme  care,  as  inflammatory 

Mnlts  may  arise,  and  may  extend  to  the  bmin. 

.   Tonioa  ami  evaUhn  are  oft«n  combined.     They  are   sccom- 

1  by  means  of  polypus  forceps.    It  is  advantageous  to  use  very 

rang  forceps,  the  blades  of  which  are  armed  with  teeth  from   the 

joint  to  the  tips,  so  as  to  seize  firmly  the  bulk  of  the  tumour.    Curved 

forceps  are  employe)  to  reach  polypi  from  the  posterior  nares.     The 

patient  is  seated  in  a  chair  opposite  a  window,  the  head  being  thrown 

back  and  supported  by  an  assistant :  the  sargeon  opens  the  nostril  with 

e  hand,  and  with  the  other  introduces  the  forceps  with  the  blades 

d  up  to  the  polypus  ;  ou  reaching  it  the  forceps  are  opened  and 

1  such  a  way  that  the  tumour  is  enclosed  by  the  bladee. 

Then  the  torsion  is  begun  by  turning  the  forceps  several  time*  on  its 

mg  axis ;  this  often  lutGuuB  to  disconnect  the  jiulypuN.    A  peculiar 

ration  ittdicattjs  to  the  surgeon  that  his  object  in  attained.     The  for- 

nt  must  then  be  withdrairn  with  the  blades  firmly  closed  to  remove 

a  whole  or  part  of   the  tumour.     Sometimes  a  single  operation  of 

lUis  sort  completely  clears  the  nasal  fossa  ;  bat  in  the  great  majority  of 

:  it  is  necessary  to  introduce  the  forceps  again  for  a  fresh  torsion 

Ite  crush  the  remainder  of  the  polypus,  and  by  successive  evulsive 

BKttenipta  to   remove   all  obstruction   from  the   passage.     During  the 

^Operation  much  blood  may  be  lost,  aud  the  patient  must  have  a  few 

moments  of  rest  between  each  attempt. 

8ome  polypi  are  so  soft  and  so  slightly  adherent  that  they  can  Ire 
turned  oat  with  the  fingon  ;  in  other  atses  the  pedicle  is  so  distinct 
that  a  thread  maybe  passed  round  it  and  the  removal  effected  by 
stmngnlatioa. 

Hard  and  large-aiied  polypi  often  require  such  forceps  as  can  be  dis- 
jointed, each  limb  being  passed  separately  ;   sometimes  to  effect  ex- 
t  the  orifice  must  be  enlai^ed   by  an  incision  into  the  edge  of 
e  nostril  or  upper  lip ;  or  sometimee  the  soft  palat«  luust  he  cut 

polypi  are  approached  by  the  posterior  uares  the  tumour 
i)tdc  by  the  little  Snger  passed  through  the  nostril, 
ued  must  nooeaBorily  be  bent.  In  anoh  cu«ei  the 
to  be  preferred. 
will  perhaps  occur  aiter  the  operation.  Astringent 
injections  are  usually  suthcient  to  meet  this  dilticnlty  :  if  not,  then 
plugging  must  be  resorted  to. 

Ejxiiion  is  chiefly  applicable  to  pedunculated  polypi  sitliated  amr 
nostrils.    Fibrous  polypi,  with  large  pedicles,  and  ioaccesnble  to 
ittie  ligature,  should  also  be  excised. 

li-2 
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This  operation  ir  performed  either  with  ticisaors  or  with  ti 
[xiitited  bistourj.     The  polypQB,  having  heeu  seized  with  forceps  o 
vulHellum,  is  drawn  as  nenr  as  possible  to  the  iiostrilti  and  firmlj  hel 
in  positioii  while  the  cutting  instroment  divides  the  attachment. 

Watety  succeeded  in  removing  u  large  and  deep-seat«d  polypus  hj\ 
first  [lapsing  a  ligature  round  the  pedicle  ;  one  of  the  threads  served  ti 
guide  a  sheathed  bistoury,  having  an  eye  near  its  point,  through  whicfb' 
the  thread  wax  paefied.  The  instrament,  thus  led  up  to  the  pedicl«^l 
excised  the  tumour.  In  all  casMi  we  make  choice  of  such  sciaaors  a 
knife  lis  by  its  shape  will  best  suit  the  ease  in  hand. 

5.  Lii/ature. — Ligation  has  three  principal  steps  :    1.  To  pass  a 
of  thread,  silk  or  wire,  through  the  nostril  into  the  pharynx,  c 
i'er«(i.     'i.  To  place  the  loop  round  the  pedicle  which  it  is 
3.  To  complete  the  constriction  by  means  of  a  knot-fastener. 

Fir»l  proctfliug. — A  properly  cuiTed  forceps  can  be  passed  throng 
the  nostril  Ijackwarda  into  the  pharynx,  where  the  two  endu  of  tha 
wire  or  thread,  passed  into  the  mouth,  will  be  seized  by  the  j»w8  of 
the  forceps  and  by  them  withdrawn  from  behind  forwards  through  the 
nontril.  Or  a  sound  with  an  eye  carrying  a  loop  of  thread  can  be 
passed  through  the  nostril  into  the  pharynx,  where  the  thread  may  bq 
t^en  by  the  fingers  or  a  pair  of  forceps.  < 

Or,  lastly,  Belloc's  cariola  (Plate  X.,  Fig.  15)  affords  a  more  ran 
and  prompt  means  than  the  preceding.  It  is  to  be  osed  as  in 
plugging. 

Srcotul  jiroreeiliiiy. —  The  loop  of  thread  or  wire  is  to  be  passed  round 
the  pedicle  in  xucb  a  way  as  to  prevent  it  from  slipping,  using  either 
the  fingers  or  a  fitting  iattrumtnt  so  constructed  as  to  expand  tbft 
loop  to  sQch  a  site  as  will  allow  it  to  pass  easily  over  the  tumonr. 

Third  i/TDceeiling. — The  loop  being  well  placed  and  drawn  tight,  the 
operator  removes  the  last  instrument  to  make  use  of  the  knot-fastener. 
The  thread  is  tightened  every  day  until  the  separation  of  the  polypofli 
which  usually  happens  on  the  eighth  or  tenth  day. 

But  few  Bui^eons  would  now  employ  the  ligature.  Having  adapted 
the  thread  or  wire  they  would  at  once  remove  the  tumour  either  by  tt 
teraseur  or  by  electro-cautery  through  the  wire. 

Pi.i:o.iiNii  THE  N..SK  (Plate  XXXVIII.). 

This  operation  shonld  only  be  performed  in  case  of  hasmorrhages  whit 
resist  ordinary  means.     Cold  or  astringent  injection,  cold  affnaions  < 
the  back  and  head,  foot  and  hand  baths,  shonld  all  be  tried  first, 
the  bleeding  persists,  we  must  plug.     The  operation  does  not  procure 
direct  compression  on  the  bleeding  point,  but  it  closes  behind  and 
before  the  points  of  issue  by  which  the  hlood  escapes,  and  thus  forms 
a  clot  whieh  stops  the  htemorrhage. 

Franck't  method. — He  makes  use  of  a  piece  of  pig's  intestine  dried ; 


end  aad  passed  int 
n  injected  into  tbia  bag.  and  the 


s  moistened,  and  then  tied  at  oi 
ans  of  a  probe.     Water  is 
end  tied  up. 

Martin  Si.  Anger  employs  an  apparatus  similar  to  that  of  Frnnuk, 
I  ander  the  name  of  Rhmohi/ou.  A  little  bladder  ig  fixed  to  one  cud  of 
diver  tobe  which  hits  a  tiip,  the  bladder  is  passed  to  the  back  of  Ihe 
sal  fmiea.  blown  up  iind  kept  distended  by  turning  the  tap.  The 
■  distended  bag  plugs  the  pharynx,  a  dossil  of  lint  is  used  to  close  the 
1  nostril,  and  the  canak  is  kept  in  plax;e  by  a  clamp  wliich  slides  in  it 
B  and  fits  against  the  na^l  opening.     ludiambber  bags  are  now  Dtade. 

Martia  Solon  has  siraplifled  the  last  operation  by  using  a  gnm  elastic 
I  tab«  in  place  of  a  silver  one  ;  a  double  thread  attached  to  the  tube 
1  the  bladder  is  tied  on  is  left  hanging  out  of  the  noBtrils,  and 
I  serves  to  keep  in  place  the  pledget  of  lint  after  the  iDsiiRlation  of  the 
I  bladder :  a  little  peg  stuck  into  the  tube  prevents  the  escape  of  air,  and 
^  keeps  the  bhidder  distended. 

Tht  iinl'itiary  ojieratinn  is  coramenced  by  making  a  plug  with  a  roll 

I  of  lint  which  shall  block  up  the  posterior  nares.     It  is  then  tied  in  the 

ft'middle  of  a  piece  of  strong  silk  about  IK  inches  long.     Belloc's  sound 

I  it  then  [)a.i9ed  through  the  nostril  (or  else  a  very  flexible  ^m  elastic 

I  catheter  is  used).     The  instrament  htifing  reached  the  pharynx,  the 

I-  bntton  is  pushed  in,  or  the  end  of  the  catheter  is  seized  with  forcep» 

I  and  drawn  forwards  through  the  mouth,  and  to  the  end  protruding 

a  the  mouth  the  threads  attached  to  the  plug  are  tied  :  next  the 

r  instrument  is  withdrawn  from  the  nose,  and  in  drawing  the  thread 

through  the  nose  a  small  plug  is  first  pulled  into  the  posterior  nares, 

completely  closing  it,  and  then  the  thread  in  front  is  nsed   to  ^c  a 

plug  into  the  anterior  nares.    The  nasal  oponiugs  are  thus  effectually 

stopped  np,  both  behind  and  before,  and  Ihe  arrangement  may  be  left 

for  two  or  three  days. 

The  anterior  fastening  is  then  cut,  and  the  posterior  plug  may  be 
either  seized  by  curved  forceps  passed  through  the  mouth  or  pushed 
tntck  into  the  pharynx  by  means  of  a  probe  passed  throagh  the  nose. 

OPERATIOXS  OS  THE  FRONTAL  AXD  MAXILLARY 
SINUSES. 

Peufokathin  iif  the  Fkostal  Sinus. 
Trephining  of  this  fiart  may  be  required  in  cases  of  fracture,  caries, 
necrosis,  nbnces«,  foreign  bodies,  and  polypi.  A  semilunar  inoisloa 
t  wbosD  concavity  louka  upwards  and  inwards  is  made  at  the  level  of 
I  the  upper  edge  of  the  eyebrow  ;  the  flap  is  raised,  a  small  trephine 
I  applied.  The  operation  is  always  a  serious  one,  and  to  heal  the  fislula 
I  vhieb  frequently  results  we  have  recourse  to  comprawion,  or  to  auto- 
1  pluty. 
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Calbtla-ii-m. — The  opening  into  the  sinus  is  aitaatad  above  tl 
inferior  tnrbinatEd  bone,  a  (Plate  XLIII.,  Fig.  1),  and  below 
middle  bone,  & ,-  to  reftch  it  one  uses  a  little  carved  probe,  slipping 
under  the  middle  bone,  and  about  half-way  along  it  the  probe 
reach  the  opening  into  which  it  is  to  be  passed. 

Jouritaia  has  succeeded  in  curing  retention  of  mucus  by  meaji 
emollient  injectioun.  If  the  orifice  of  the  sinus  cannot  be  found,  i 
it  is  stopped  up,  an  artificial  opening  may  be  made  with  a  carved 
trocar,  perforating  the  bony  wall  of  the  sinus  under  the  middle  tur- 
binated bone,  from  within  outwards.  Jourdain's  method  is  not  often 
adopted. 

Perforation  of  the  ainus  is  the  treatment  generally  adapted, 
there  are  three  or  four  methods  of  doing  it.  Lamirrie  entered 
sinuH  between  the  zygomatic  process  and  the  third  molar  tooth. 
DeniiiU  op»erated  in  the  canine  fossa  after  cutting  through  the  cheek. 
Desault's  operation  has  been  modified  ;  the  gum  is  incised  and  the 
perforation  is  made  i  inch  or  so  above  the  gingival  margin.  The 
wound  bears  no  visible  sciU'.  Chrielilen  opened  the  sinus  through  the 
mouth.  All  these  proceedings  have  their  advantages  ni 
ences  ;  certain  speuial  cases  may  call  for  their  employment,  but  the' 
following  proceeding  is  that  which  is  generally  preferred 

Tht  ordiaarji  cperaiioti   is  attributed  to  Meibomins.     It  leaves  my 
visible  scar,  and  it  consists  in  perforating  the  alveolus  and  entering 
the  sinns  at  a  low  point,  easily  accessible  by  instruments.    All  tfaa] 
molar  teeth  correspond  to  the  sinus,  and  it  is  through  the  socket 
cue  of  them  that  the  cavity  is  reached.     If  a  tooth  is  wanting,: 
alveolus  is  made  use  of  ;  if  a  molar  is  carious,  whichever  it  is,  it  is 
be  extracted  (Malgaigne).     If  all  the  molars  are  sound  the  second 
extracted. 

The  operation  can   be   done  with  a  punch,  or  a  trocar,  or  a  smi 
trephine.     The  nature  of  the  disease  will  decide  the  size  of  the  opening 
to  be  made.    Belloc  put  a  wooden  peg  into  the  opening  to  prevent' 
the  admission  of  food.    Other  operators  have  left  u  canula  in 
passage. 

It  is  difficult  to  determine  the  relative  value  of  these  procedur 
but  perforation  through  the  tooth-socket  is  usually  easy,  and  appeaisfl 
tn  be  the  method  adopted  by  nature,  since,  in  certain  cases,  fluidsl 
escape  from  the  sinus  by  a  socket  which  a  tooth-extraction  lias  lettfl 
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PLATE  XLVII. 


LIGATUEB  OF  A  NASAL  POLYPUS.— REMOVAL  OF 
TONSILS. 


Fig.  1. —  Vertical  teclion  of  fact  from  brfarr  backirardii.—a,  Loop  of 
i  pasBed  round  a  nautl  polypna  by  means  of  M.  CbMiaaet'e  jmrle. 


\  of  the  loii»il»  Mirtfti  ilie  pillan  of  ibe 


^paiur 

Fig.  '2, — -A  nalomieal  / 
faticeM. — a.  Tongue :  b,  c,  tonaila. 

Fig.  :t. — Tonsil  eeiced  with  vulaetlnm  forcspi,  it,  is  cut  off  with  B 
robe-point«d  bistoury,  whose  cutting  edge  is  covered  with  tape. 

Pig.  4. — n,  Tonsil  removed  by  the  guiUotin 
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PLATE  XLVIII, 

CANCER  OF  TONGCE. 

Fig,    1. — Anatomy. — Amngcment    of    lingual    ai'terics,    «    and     l>, 
EjpogloBs&l  nerve,  r. 

Fig.  a.— The   canceronB    portion  is  seited  with  clawed    forcep-".   «'■ 
,  <■  6,  forming  n  V,  whose  apex  is  in  the  middle  line. 
triangnlar  flap  which  bares  a  woond  whose  edge*  are  brought 
;ether  by  two  sntures  {Fig.  a),  a  and  b. 
Fig.  S.—Sulareii. 

Fig.  4.— The  cancerous  portion  is  comprehended  between  two  liga- 
ture, b  f,  and  b  (i,  which  arc  drawn  tight  by  means  of  iw  l-oaded 
(cnucDTs,  e,  c. 

Pig.  ii.—M.   VldoTg  e,,eralion.—A  straight  needle,  a.  mounted   1*  » 

handle,  is  passed  in  above  the  hyoid  bone,  b,  and  transfixes  the  t»Bg«» 

below  npwards  ;  c,  loop  of  threail  carried  np  by  the  noo<ll«-  ^^ 

Figs.  G,  7,  8.— Same  'iperalii/H.—TraniiFtrte  tecliati  of  tonffae  to  •*» 

covrift  Ike  nifdlt  ought  to  tiiLe.     Fig.  «.—'(,  Needle.      Oiw  "*'*_^ 

'the   thread,  ft,   ]>ulled   out  ;  the   other  end,   r,    bang*    down    i 

Fig.  7.— The  needle,  a,  a,  i 

tongue  again,  laterally,  so  that  the  |>oint   appears  i 
diMued  organ ;  the  extremities,  ft.  r,  of  the  thread  bt*  • 
T^g.  8.— The  two  ends  of  the  thread,  n  and  ft  (who*©  loop.  ■ 
|lMlf  the  tongue),  are  drawn  together  by  the  eoraaear,  c. 


I  been  withdrawn  and    l"'""*^_~J^ 
t  the  |«int   appears  at   the  (J^*^ 
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Fig,  9. — Section  of  geHio~ijln$si. — .If.  liaiulen*'  opa'atioa. — A  teiw- 
CdIdio,  (I,  IB  fixed  in  the  mucooa  membraoe,  and  the  maxillary  origin 
of  the  muscles  citt  through  with  Bcissora  carried  on  the  flat. 

CANCER  OF  THE  TONUl'E. 

0|-Ett.\TIVE    MeAXCKES. 

Before  having  recoumu  to  such  operations  ae  remove  part  or  the 
whole  of  the  tongue,  the  surgeon  must  reraetolier  that  certain  tamonrs 
aru  Fholly  superficial,  and  that  it  is  then  soHicient  to  take  away  the 
morbid  tisBUea  either  by  scissors  or  by  tbermo-ciLutery — that  in  other 
csaea  encysted  tumours  seated  in  the  substance  of  the  organ  can  be 
easily  extracted  by  unucleatioa     Bot  some  affections  call  for  ligatore 


Exciaina, — ^lu  excision  it  ie  necessary  to  remove  a  certain  portion  of 
soand  tissue  some  distance  beyond  the  edges  of  the  tumour.  The 
month  nay  be  kept  open  by  FerguKsoii's  or  Smith's  gng  ;  Ibo  tongne 
is  drawn  as  far  a?  possible  out  of  the  month.  The  tongue  may  be  most 
readily  drawn  out  of  the  month  by  perforating  the  organ  with  a  Tery 
coarse  silk,  and  tying  a  loop  for  the  assistant  to  hold.  In  making  the  i 
Bection  scicsors  may  be  nsod  instead  of  the  knife,  and  the  wire  or  whip- 
cord i-ci^aseur instead  of  ligature  ;  and  in  order  to  make  the  wires  bite  at 
the  proper  tines,  instead  of  slipping  as  they  are  apt  to  do,  n  tenuculnm 
may  be  inserted,  and  the  wires  adjusted  behind  the  tenaculum.  When 
the  I'craaour  is  employed  it  cuts  through  the  soft  tissues  of  tbetongue,and 
gathers  the  strong  vessels  into  a  mass  together,  not  severing  them  until 
last.  It  is  well  to  remember  this  fact,  and  either  to  lie  the  last  por- 
tion or  to  be  prepared  to  grasp  the  vessel*  at  the  proper  moment.  The 
movements  of  the  screw  should  be  very  alow,  not  more  than  three  half 
turns  in  the  minute.  The  inoieton  is  to  be  made  according  to  the 
form  and  seat  of  the  cancer,  sometimes  straight  across  the  longne, 
sometimes  in  a  carve.  If  the  diseased  part  cannot  be  removed  by 
a  single  cat.  it  is  best  to  b^n  on  the  under  Hide  of  the  organ, 
not  t«  be  hampered  by  the  luemorrhage  when  operating  on  the 
npper  surface.  Boytr  included  the  tumour  between  two  incigioDB 
(Fig.  2,  o,  /j,  i;,  o),  meeting  like  the  letter  V.  Two  or  three  points  of 
autnre  draw  the  edges  together. 

In  removal  of  the  whole  tongue,  laryngotomy  may  lie  first  per- 
formed and  the  pharynx  then  blocked  with  a  lai^e  9])onge  t  the 
operation  may  then  be  performed  at  leisure  by  scissors  or  txraseur  or 
whatever  method  may  be  selected,  without  fear  of  hiomorrbag* 
interfering  with  respiration,  and  in  order  to  loosen  the  tougae  tha 
maxillary  origin  of  the  geuio-hyogloaeus  may  be  severed. 

Ligation,— Ma^or't  o^fra/ion.— This  consists  in  separating  the  dis- 
eased tissue  from  the  sound  part«,  by  means  of  threads  carried  tbrotvl), 
the  whole  thickness  of  the  tongue. 
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For  a  □ancer  only  Affecting  half  the  organ.  Mayor  tmnHfixed  the 
oi^gan  near  its  base,  with  a  bistoury,  which  was  then  carried  forwards, 
BplittiDg  the  toagae.  The  diseased  part  was  then  atrangnlsted  by 
means  of  a  ligature.  One  conJd,  witbont  any  incitiion,  inclade  the 
diseased  titumfs  between  twc)  lignturea  (Fig.  4). 

M,  J.  Cliiquet't  aperuliini.^-la  a  case  of  cancer  which  had  affected  the 
whole  of  one  aide  of  the  tongae,  iind  had  so  extended  about  the  base 
that  ligation  could  not  be  performed  by  the  mouth,  Cloquet  adopted 
the  foUowing  mode  of  operating.  A  curved  needle  in  a  handle, 
hnring  the  eye  at  its  point,  was  passed  in  nt  the  middle  liue  of  the 
neck,  above  the  hyoid  bono,  and  transfixed  the  lon|fne  from  below 
Op  wards. 

The  eye  of  the  curved  needle— by  meamt  of  a  rocking  movement  im- 
parted to  the  handle — is  made  to  appear  in  the  mouth  ;  two  ligature* 
•re  then  passed  through  the  eye.  The  operator  then  withdraws  the 
needle,  and  with  it  the  tbreacig,  bo  that  one  end  of  tbcm  remains  in 

e  mouth,  and  one  end  is  hanging  out  of  the  wound  in  the  neck. 

The  needle  ia  parsed  i^^n  through  ihe  neck  wooud  ;  but  this  time 
it  is  made  to  issue  at  one  side  of  the  tongue  instead  of  peuetrating  it, 
vhere  the  eye  receives  the  ends  of  the  first  threads  which  had  remained 
in  the  mouth.  The  needle,  again  withdrawn,  brings  out  these  lost 
threads  through  the  neck  wound.  The  ligatures  thus  introduced  are 
employed,  one  to  constrict  half  the  tongue  (tranaveracly),  the  other, 
receiTed  into  a  vertical  slit  in  the  middle  of  the  tip  of  the  tongue, 
oompletely  isolates  and  straugulatcs  the  cauceroua  tissues. 

7^e  optrulioii  of  M.  Mirault  dWiigfrt  is  a  modification  of  Cloquet 's. 
The  needle  is  passed  first  upwards  tbrougb  the  tongue,  and  then  down- 
warda  at  one  side  of  the  organ. 

Vida[»  opa-iitum  (Figs,  .'i,  fi,  7,  ft). — This  in  the  author's  own  descrip- 
tion of  fais  operation  :  'I  use  a  large  straight  needle  in  a  handle  (Fig. 
b,  a).  It  has  a  spear-headed  point,  with  an  eye.  If  only  half  the 
tongue  is  to  be  removed,  a  single  very  strong  thread  is  used.  The 
fongne  being  held  by  its  tip  and  drawn  forward  as  far  as  possible,  the 
needle  is  introduced  just  above  the  hyoid  bone.  b.  The  farther  back 
the  disease  has  gone,  the  farther  hack  the  needle  must  go.  Having 
it  upwards  through  the  tongue— the  point  appears  in  the  mouth 
irith  the  loop  of  thread  it  carries,  r,  the  two  ends  banging  out  of  the 
;k,  held  by  an  assistant.  The  surgeon  takes  the  needle-bandle  in  his 
left  hand,  and  with  forceps  draws  one-half  tbe  loop  out  of  the  mouth, 
giving  it  to  another  assistant  (Fig.  [\,  h).  There  ia  now  one  thread  in 
the  neck  wound,  c.  The  needle  is  then  half  witlidniwn  until  tbe  point 
has  reached  the  Itase  of  the  tongue,  when  it  is  pushed  upwards  and 
outwards,  and  the  spear-head  appears  between  the  anterior  pillar  of  tbe 
bnces  and  the  edge  of  the  longuc  [Pig.  7).  With  the  forceps  the  end 
At  thread  which  had  hung  from  the  neck  is  drawn  out  of  the  needle-eye, 


and  the  inatrument  is  completely  witbdrawD.  The  tsto  ends  of  the 
thread  are  tied  or  pnaned  through  a  nanit  »av^,  c  (Fig.  8).  If  the 
cancer  occupieis  the  whole  tongue,  a.  double  ligature  is  mode  to  esdrcle 
both  halves  of  the  orgnn.  Then  two  threnda  are  passed  through  the 
needle-eye— one  black  and  one  white — the  difference  of  colour  render- 
ing the  coustriction  of  each  Bide  more  easy  of  accomplishment.' 


Skct: 
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If  it  exteuds  too  far  forward  the  frffinnm  is  troubleaomo  to  the  new- 
bom  infant  in  sucking,  and  in  later  years  it  impedes  speech.  Before 
cutting  the  frteiiura,  it  should  not  be  foi^otton  that  the  ninine  veins 
run  under  the  tongue  ou  each  side.  The  infant  is  placed  on  the  knee» 
of  an  assistant,  who  holds  the  child's  head  back,  and  pinches  his  nose 
to  make  him  open  his  mouth  :  the  surgeon  lifts  the  tongue  with  the 
thumb  and  finger  of  the  left  hand  to  etretch  the  membrane  ;  then 
with  acissors,  curved  on  the  flat,  he  makes  the  incision  as  far  SB  pos- 
sible from  the  tongne,  and  with  the  point  of  the  scissors  turned  down- 
wards, away  from  the  rauino  veins.  To  raise  the  tongue  the  split  flat  end 
of  a  director  may  be  used.     The  wound  requires  no  special  attention. 

Two  accidents  are  to  be  feared  in  this  operation  :  (1)  The  tongue 
being  tnmed  back  Into  the  pharynx,  which  might  cause  anffocation  : 
('J)  bfflmorrhage,  when  the  vessels  are  wounded.  In  the  first  case  the 
index-linger  can  set  the  tongue  right ;  in  the  second  case,  one  has 
recourse  to  astringents  or  cauterization  by  wire  heated  to  whiteness,  or 
the  wounded  vessel  may  be  closed  with  a  ligature. 

We  sometimes  see  in  young  infants  sublingual  tumours  in  the  form 
of  a  fleshy  pad.     They  may  ha  removed  by  excising  them  with  curved 
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These  may  be  congenital  fir  acquired.  In  the  first  instance  they  ap- 
pear as  bridles  of  ceUuIar  tissue,  easily  divided  with  scissors  ;  in  the 
second  tbey  are  often  the  result  of  suppuration  ;  they  are  then  exten- 
sive, and  sometimes  are  very  tough. 

The  patient  is  seated  in  a  chair,  the  head  thrown  backwards,  the 
mouth  kept  open  by  a  gag  between  the  molar  teeth  ;  the  operator, 
stauding  bvhiud  the  patient,  separates  the  buccal  wall  and  the  free 
parts  of  the  tongue,  and  then  with  a  bistoury  divides  the  adhesions. 

The  wound  cicatrizes  of  itself.  To  avoid  fresh  adhesions,  the  patient 
is  advised  to  move  the  tongue  freqneutly,  and  to  pass  the  finger 
between  the  cut  surfaces. 

ExcUioH  o/ihr  aiula.~Tbe  patient  being  seated  in  a  chair,  and  held 
as  in  the  operation  for  removal  of  tonsils,  the  operator  seiies  the  nvnla 
with  polypus  or  torsion  forcepB,  and  cuts  it  off  with  one  stroke  of  the 
liiatoury  or  scissor?. 


the  to 
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>  The  tuemoirhitge  is  usually  triiUiig  :  and  to  cbeck  it,  it  is  only 
BtoettAxy  to  aqueeKe  the  cut-end  with  the  forceps,  or  tOQch  it  with 
lunu'  caaatic. 

OPERATIOSS  ON  THE  TONSILS. 

Wheo  qtuDsy  ends  in  supparation,  the  collection  of  pns  may  reqnire 

a  be  let  out  ;  plus  the  index-finger  of  one  hand  up  to  the  toDsil,  and 

With  the  other  band  slip  a.  sharp  bistanry,  its  bkde  wrapped  in  linen 

Mrty  to  the  point,  along  the  finger  parallel  with  the  cheek,  and  pnoc- 

e  the  tumour  where  the  fluctuation  is  most  evident. 

i  (PkteXLVU.). 

It  is  performed  either  with  tonsil  forceps  and  a  prolw-pointed  bin- 

vith  guillotines  invented  for  the  speciul  purpose. 
E^itioa. — The  patient  is  seated  opposite  the  light,  with  his  head 
leaning  against  the  chest  of  an  assistant,  who  keeps  the  jaws  open  by 
means  of  a  gag  ;  if  the  assistant  is  in  front  of  the  patient,  he  will  keep 
the  tongue  down  with  a  apatula  or  handle  of  a  spoon.  The  operator 
mda  before  the  patient,  and  seizing  the  tonsil  with  the  vulsellum  for- 
I,  drows  the  gland  from  between  the  pillars  of  the  fnuces,  and 
dightly  forwards,  thus  making  it  more  prominent,  and  at  the  same 
time  farther  from  the  carotid  artery.  In  thedisengoged  hand  he  bulds 
a  probe-pointed  bistoury,  whose  edge  is  protected  by  tape  to  within  an 
inch  and  a  half  of  its  extremity.  Bringing  the  blade  parallel  to  the 
wall  of  the  mouth,  under  the  tonsil  with  the  edge  upwards,  the 
operator  cuts  off  the  hjpertrophied  gland.  As  a  rule,  it  is  best  to  remove 
as  much  of  the  tumour  as  possible.  The  operation  is  rarely  followed 
by  much  hemorrhage,  and  astringent  gargles,  or  powdered  alum 
placed  on  the  woand,  will  stop  it,  if  ic  occurs. 

Should  there  be  any  reason  to  fear  bleeding,  oi>  account  of  ihe  large 
size  of  the  gland,  or  of  any  abnormity  of  growth,  the  operator  must 
take  the  precaution  to  have  an  iron  heated  to  whiteness  in  readiness  to 
apply  to  the  wound.  It  has  been  said  that  deep  inspirations  help  to 
obeck  bleeding  from  these  parts. 

Should  the  carotid  artery  be  wounded  in  the  operation,  the  operator 
will  at  once  compress  the  uummon  carotid  with  bis  fingers  ;  at  the 
some  time  a  plug  of  hnt  fastened  to  one  blade  of  straight  forceps  is 
appLed  to  the  bleeding  spot,  and  the  other  blade  is  placed  outside  the 
cheek  to  form  a  point  of  support  ;  the  two  rings  in  the  handles  are 
then  securely  tied  (o  each  other,  thus  exercising  pressure  sufficient 
to  stop  a  slight  bleeding,  or  control  a  more  severe  one  while  the  artery 

M  tied. 

^^^^It  it  unnecessary  to  describe  here  the  instmments  specially  devised 
^^^Kr  this  operation.     By  Fabnestock's  lonsillolome  modified  by  Velpeau 
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the  toDsilismadc  to  pass  through  its  two  rings,  and  U  fixed  by  a  Hiiding 
proDg  (single  or  double),  or  by  n  twisted  claw  ;  it  only  remains  to  miike 
the  rings  slide  one  over  the  other,  in  order  to  cut  off  the  redundant 
glmid,  Theae  instraments,  which  are  certaiuly  very  ingeniouB,  will  be 
uxed  with  adruntoge  in  the  case  of  infanta  :  but  have  the  incotiTeni- 
unce  of  not  being  applicable  to  all  cosea,  and  effect  oiil7«n  incomplete 
excision.  The  bistoury  operation  is  therefore  generally  preferred 
(Plate  XLVIL,  Fig.  3,  a,  b). 


PLATE  XLIX. 

OPEHATIONS    ON    THE    SALIVARY    APPARATUS. 

FisTLi.A  OF  THE  P.vaoTio  Gland  anu  Steno's  Dcct.    Anatomy. 

Fig,  \.—  Tbt  parotid  gland,  a,  whose  shape  is  almost  pyramidal,  ia 
txinnded  above  by  the  zygomatic  process  and  maxillary  articulation  ; 
behind  by  the  sterno-mastoid  muscle  ;  it  lies  over  the  mastoid  proces 
and  the  digastric  muscle.  It  surrounds  the  internal  maxillary  artery, 
and  sends  glandular  procBHsea  into  the  condyloid  fossa  and  beneath  the 
temporal  bone,  its  deep  or  reflected  part  being  traversed  by  the  carotid 
artery,  and  the  facial  nerve,  whose  relations  with  the  glands  we  wtlt 
consider  farther  on. 

In  front,  the  gland  is  thin  ;  it  sj>reads  over  the  onter  surface  of  the 
masset«r  muscle,  in  irr^ular  procflases.  whose  inner  surface  lies  upon 
the  Irantepne  arlrry  of  tlir  face  and  some  branches  of  the  facial.  It 
abo  has  on  its  outer  surface  some  lymphatic  glands  (occasionally  lodged 
in  its  substance)  ;  usually,  however,  they  are  found  in  the  meshes  of 
the  fascial  capsule  of  the  gland.  Tbese  glanduliE  may  be  the  seat  of 
morbid  affections  (absDeaa,  etc.),  while  the  parotid  itself  ia  f  erfeotly 
healthy. 

Fig.  2.— The  deeper  relations  of  the  parotid  are  of  great  surgical 
intereat.  The  gland  luis  here  been  removed,  and  the  nerves  and  vessels 
connected  with  it  are  shown. 

Tht  facial  iirrrr.  a,  buries  itself  in  the  gland,  and  then  divides  into 
branches,  the  chief  of  which  are  almost  horiEoatal,  which  must  not  he 
forgotten  when  opening  abscesses  in  this  r^ioa. 

Incisions  made  at  right  angles  to  the  course  of  the  nerve  have  oft«n 
caused  facial  paralysis  by  dividing  branches  of  the  nerve. 

The  ej-leninl  carotid  artery,  <:,  almost  always  runs  up  through  the 
deeper  part  of  the  gland. 

The  lem/ioral  artery,  and  its  import&ut  veins,  also  pass  through  the 
gland  in  different  directions. 

Do  not  theae  anatomical  data  show  how  diflinnit  and  dangerous  an 
operation  is  extirpation  of  the  gland  '! 


'4  duel,  b  (Figs.  I  and  'J),  psuweH  hnrixontAUy  forwarde  upon  the 
ir,  in  «  line  drawn  from  the  tragiit  h>  the  angle  of  the  mouth  ; 
9  it  the  Hnterior  edge  of  the  niaMeter  it  changes  ii 
I  perpendiculiirly  into  the  aubstanoe  of  the  cheek,  going  thruagh  the 
.    buccinator ;  and  after  a  «bort  oliHijae  oourec  between  this  mu«clc  and 
the  raucous  mombrane  it  opens  in  the  mouth  almoat  exactly  0|ipo9it* 
the  sepuration  between  the  first  and  aecond  molar.    This  canal  is  accom- 
panied bj  branches  from  the  tran«ver8e  fnoinl  artery,  and  by  a  branch 
of  the  facial  nerre. 

The  tabmiurUliir!/  ijlnnd,  c  {Fig.  I).  18  placed  under  the  body  of  the 
I  lower  jaw,  in  relation  with  the  fossa  which  bears  its  name  ;  it  ii 
covered  below  by  the  cervical  fa<icia,  und  the  plntygma.  Within  it  is 
related  to  dtgostricua,  roylohyoideu!i,  hyoglo>iau!<,  and  the  lingual  nerve. 
The  moitt  important  of  its  relations  is  with  the  facial  arterj,  d  (Fig. 
1),  which  pasBes  through  a  groove  on  its  upper  and  inner  snrfiiee. 

Wkarloa't  i/uci,  6  (Fig.  1),  arisen  in  the  glftnd,  and  opens  by  the  sido 
of  the  fnenam  lingme. 

Fig.  3. — Mirrand'i  ojurali'm. 

Fig.  4,— i/oriiOH»(t/  necfiun  of  FUj.  ;i.— o.  Upper  row  of  teeth;  h, 
LBteno'a  duct ;  c,  fistula  :  '/,  angle  of  mouth  -.  r,  seton  tied  outside  the 
l&iouth. 

Fig,  h. — Dtguht'i  v/ieralioii. 

Ol'EIIATIVK    MEASrHES. 

Salivary  fiituln  are  of    two  kinds ;    some,  affecting  the  jtarolid 
[direGtly,  are  utnated  over  the  gland  itself,  or  over  the  branches  of  the 
Tnlivary  duct,  while  othera  are  caused  by  lesions  of  the  duel, 
g  1.  There  are  various  modes  of  treating  t>arotid  fistula  ; 
1,  Irritating  injectioim.  proposed  by  Lnoia,  with  astringent  or  caustic 
f  Snida. 

.  Camerixatiou  with  the  red-hot  iron,  or  with  caustics. 
.   Vuieiilion  has  been  soccegsfnlly  used  by  M.  Velpeau. 
.  CompraAon,  proposed  by  Desault,  with  the  intention  of  causing 
I  fttrophy  of  the  parotid.     M.  Malgaigne,  instead  of  this,  attempts  to 
|.  prevent  the  flow  of  saliva  and  favour  cicatriiation,  by  the  application 
|i  of  A  piece  of  gold-leaf  covered  with  a  patch  of  Burgundy  pitch. 

,  which    consists  in  making  two   elliptical  incisions    to 
3  the  edges  of  the  ulcer,  and  then  uniting  the  taw  surfaces  by 


t  nowadays  seldom  attempted    i 
a  many  ways  ;  the  ajwratio 


6.  Ej^irpntioH  of  the    parotid   i 
account  of  its  danger. 

§  2.  FUlahr  of  the  dvi  may  be  treated  ii 
■Te  classed  according  to  their  object,  ejj.  : 

1 .  Cicatrization  of  the  fistulous  opening.   •!.  Dilatation  of  the  natural 
>  opening.    3,  The  formation  of  a  new  buccal  opening.    4.  Proearing 
ttrophy  of  the  gland. 
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Firgf  Claei.^i.  Qimpmnion  exerted  on  the  fiBtuIona  opening,  or  on 
gome  point  in  the  doct—hetween  its  opening  and  the  gland — &vonrs 
cicatrization  of  the  wound  bj  hindering  the  pftss^e  of  saliva  which 
helpx  to  keep  the  fiatola  open.  This  procedure  is  indicated  specially 
in  cases  where  the  baccsl  orifice  is  large,  atid  the  fistula  is  susceptible 
of  rapid  cicntrizatioD. 

2.  Caiiteriialion  may  be  employed  here  oa  well  03  in  flatnls  of  the 

3.  The  iwiile'l  sulure  may  be  successfully  employed  after  tbe  edges 
of  an  old  fistula  have  been  pnred. 

Second  CTnM.— I.  JteeilabliehmenI  of  I  lie  imtural  pnisiigr. — Mormur* 
operatmi  (Figs.  3  and  4).— A  setou  is  passed  through  the  buccal  open- 
ing by  means  of  a  small  probe,  and  made  to  eome  out  throngh  the 
fistula,  or  vice  cersd.  When  the  canal  is  sofliciently  clear  to  aUow  a 
free  discbarge  of  saliva,  the  seton  is  withdrawn,  a  short  piece  being 
left  for  a  time  in  the  dnct.  Then  the  edges  of  the  Gstnla  are  pared, 
and  cicatriiation  assisted  by  common  methods. 

Thiiil  C'la'f. — The  formalion  of  a  neio  cnnni, — To  accomplish  this 
end,  DfToy  passed  a  red-bot  iroa  tbrough  the  cheek,  just  in  front  of 
the  maaseter.  Tbe  operation  has  been  modified  by  later  snrgeona,  and 
nt  present  the  following  method  is  nsually  adopted. 

Deguiaes  uperation. — Fig.  ,'>  represents  a  horizontal  section  of  tbe 
cheek,  showing  the  disposition  of  the  parts  concerned  ;  a  is  Steno'a 
duct,  c  tbe  fistulous  opening.  A  trocar  is  passed  into  tbe  fistula,  aud 
as  far  as  posaibie  along  Stcno's  duct,  und  tbcn  backwards  nud  inwards 
through  the  cheek  in  the  direction  of  c,  b.  Two  fingers  passed  into 
the  month  keep  the  cheek  steady,  and  enable  ns  to  know  the  point  of 
]ierforatioD.  Tbe  trocar  is  withdrawn,  the  oauula  remaining,  and 
through  it  a  lead  wire  is  pusaed  {c,  b)  :  then  the  cauuln  is  taken  ont, 
and  with  tbe  trocar  passed  in  an  opposite  direction  to  tbe  first  punc- 
ture ((f,  e).  Then  a  silk  thread  is  put  in  through  the  canula,  which  is 
next  withdrawn.  The  silk  is  intended  to  he  tied  to  the  end  of  the 
leaden  wire,  in  order  to  jrall  the  wire  into  the  month  in  the  line  d,  e, 
that  its  two  ends  may  be  fastened  into  a  ring,/,  which  encircles  the 
soft  parts  at  the  bottom  of  the  fistula.  It  only  remains  to  pare  the 
edges  of  the  fistula,  and  bring  them  together  with  sutures,  When  the 
wound  has  bcaled,  the  leaden  ring  is  cut,  and  the  saUva  runs  through 
tbe  artificial  opening  into  the  mouth. 

.If.  Roiia  modifies  this  operation  by  using  silk  instead  of  lead  wire. 
M.  Molgaigne  uses  a  strong  silk  thread  with  a  needle  at  each  end.  The 
first  needle  is  passed  into  the  cheek  in  the  line  c,  b,  the  second  in  the 
line  il,  e.  Tbe  silk  loop  then  encircles  the  soft  i>art«,  when  its  ends 
are  tied  in  the  month.    This  operation  is  as  speedy  as  it  is  easy. 

Fourth  Clasa. — Draaull  extolled  compression  to  atrophy  the  gland, 
Viborg — for  the  same  purpose — ligatured  tbe  duct.    But  the  resnlt  of 
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I    esperionoe  bna  gone  B){aJnst  theae  procednt 
class  are  preferred. 


I,  aotl  those  of  the  third 


(^Seo  explanation 


of  Plate  XLIX.) 


Of/fyalioH. — A  crucial  or  semi-luiiar  iooision  is  made  through  the 
akin  covering  the  gland.  The  vesgels  are  tied  with  two  ligatures,  and 
cat  between.  The  gland  is  seized,  drawn  ont,  and  isolated  from  the 
hypoglossal  nerre  and  lingual  artery  by  careful  dianeclion.  After  the 
operation  immodiat*  union  may  be  tried,  if  tbe  wound  allows,  or 
dressings  may  be  employed,  to  allow  the  parts  to  heal  by  second 
intention. 


RASULA. 

Hrtaiila  is  a  tumour  developed  on  eachside  under  the  tongue,  between 
tbe  jaw  and  the  tongue,  above  the  suprahyoid  muscles.  Surgeons  are 
not  agreed  as  to  the  nature  of  these  tumours  ;  tbey  are  seatod  either 
in  the  sublingual  gland,  or  are  produced  by  dilatntions  of  Wharton's 
'dnct,  or  are  encysted  tumours  of  theduct.  Whatever  their  origin  may 
be,  they  sometimes  are  of  such  sii:e  as  to  interfere  with  deglutition,  and 
lo  call  for  surgical  aid. 

Pitactiirt  and  mciiioti. — The  original  modes  of  treatment  are  nowa- 
days rejected  as  iasuflioient. 

Oiiiierhaiiiin  with  the  hot  iron  was  employed  by  Ambrose  Par4  ; 
liquid  caustics  ajid  injections  of  iodine  hare  been  employed  success- 
fully, but  the  resulting  inflammation  is  often  severe. 

Tbe  sflon  has  been  used  with  the  view  of  bringing  about  adhesive 
inflammation  of  tbe  walls  of  the  cyat.  Dupnytren  incised  the 
tumour  and  inserted  a  double  button,  which  was  allowed  to  remain, 
in  Older  to  favour  a  continual  flow  either  of  saliva  or  of  the  fluids 
secreted  by  the  cyst.     This  treatment  has  often  boon  successful. 

One  of  the  simplest  and  most  reliable  treatments  for  ranula  is  a 
silk-thread  seton.  A  coarse  silk  thread  may  be  passed  through  at  one 
(ide  of  tbe  ranula  and  out  at  the  other,  and  tied  in  a  knot.  The 
contents  of  the  cyst  are  then  to  be  pressed  out  and  the  thread  moTed 
backwards  and  forwards  about  twice  a  week.  It  should  be  retained 
for  several  weeks,  as  it  causes  no  inconvenience,  until  it  is  evident 
that  no  further  collection  is  taking  place. 

Ejxiiion.  is  often  adopted  at  the  present  day.  The  upper  wall  of 
tbe  tumour  is  raised  by  forceps  or  a  tenaculum,  then  that  wall  is  cat 
away  with  a  bistoury  or  scissors  ;  the  tumour  empties  itself,  and  cica- 
tritation  soon  takes  place.  Ualguigne'a  pnctice  of  cauterizing  the 
part  after  the  esciiuon  renders  the  result  more  certain. 
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Joherl,  under  the  namo  of  hnlrnthnsioiilaitly.  has  dsscribed  a  iiK>difi«d 
mode  of  Gscision.  The  flaps  produced  by  a  longitudinal  inciHon  of 
the  tnmoar  ikre  turned  back,  and  Gxod  to  the  iuucour  raombrane  of  the 
month  by  auturea.     The  operatinn  is  deticatc,  nud  takes  time. 


STAPHYLOUAPHy. 

Fig.  1. — Roux'a  npertiiioa, — The  first  and  second  Butures,  tl,  d,  and 
(-,  c,  baring  been  pnt  in,  the  third  in  placed  balf-way  between  tfaem. 
The  free  edge  of  the  cleft  in  held  with  the  force))s,  A,  and  the  needle 
held  in  the  needlu- holder,  a,  is  pnsiied  from  behind  forwurdn  through 
the  margin  of  the  cleft. 

Fig.  2. — The  three  threads,  n,  a,  b,  h,  r,  c,  being  in  position,  the 
operator  pare*  the  edges  of  the  fissure  with  the  piobe-pointed  knife,  c. 

Fig.  3. — Tightening  the  knots,  c,  c,  b,  h,  with  (he  inatrnment,  a,  a. 

Fig,  4. — SUi/ihyliiphuli/.~^niffeiiUich'»  o]>craliDii.~a,  b,  and  a,  b,  longi< 
tndiunl  incisiona  made  pamllcl  to  the  edgi?H  of  the  fis^nre. 
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STAPH^-LORAPHY. 

Fiffs.  1,  2,  3.  4,  ii.~Berimri  mrtlmiL—Yig.  1.— The  operator  scUes 
ine  edge  of  tbo  fissure  with  a  pair  of  forceps,  u,  anil  passes  a  loop  at 
thread,  f,  from  before  biiokwards  with  a  needle-carrier,  b. 

Fig,  "i, — The  ligitares,  (i.  a.  a,  being  in  position,  the  sargcon  pirea 
the  edges  of  the  figs-iro  with  a,  biHtoary,  c. 

Figst  3,  1,  5. — Diai/ranit  o/llie  nhore  oprralion. — Fig.  3. — Passage  of 
the  first  single  thread,  b.  0,  through  one  lip  of  the  fissure,  n.  a. 

Fig.  4.— Fagaage  of  the  loop  of  thread,  r. 

Fig.  ."..—  The  loop  of  thread,  c.  drawing  forwards  the  end,  b,  of  the 
first  thread,  h.  I.. 

g«.  G,  7,  8,  '.i.—Pierrfi  niflhuL— Tig.  (>.—Ai>pUralmn  „f  thf  inalra- 
mmt  bthind  our  Uji  of  ihf  Jlrsure.—r,  MovHblo  cap  holding  n  loop  of 
thread,  a  .-  I,  hooked  needle  contaioed  in  a  cannla. 

Fig.  l.—Thf  cuiiuUi  pukhfl  lip  lo  Ihefrof  of  tht Jimnurr.—b,  The  slid- 
ing-nce'lle  iit  the  moment  when  it  is  ubont  to  pass  through  the  edge  of 
the  fissure. 

Fig.  !*. — The  needle,  h,  pushed  on  by  the  operator  after  having  tra- 
versed the  lip  and  pn'hed  back  tbo  cap,  c,  receives  in  its  hook  the  loop 
of  thread,  it. 

Fig.  U. — The  needle  dmnlng  the  loop  of  thread,  a,  forwards. 


CLE  FT- PALATE. 

Opi;itiTH>\s  (Phtes  L.  and  LL). 

Cleft-palates  are  almost  always  congenital,  and  appear  in  throe 

1.  Sinijile  Clr/t-palaff,  aflfecting  only  the  velum  palati,  is  a  median 
lUrora  without  loss  of  substance,  and  limited  to  soft  part<. 

i  laeompl'tefitture  of  the  (nlatin- arrh,  with  some  osseous  Bepamtion- 

3.  Cimpleti  liimiire  nf  Ihr  jin'.aU.  in  which  the  bones  and  soft  parts 
are  completely  separated  the  whole  length  of  the  palate.  The  fissure 
may  reach  the  lijis,  and  be  oomplioated  with  harelip  (Plates  XLIV.  and 
XL  v.). 

The  surgical  operations  by  which  these  deformitieB  are  remedied 
are:  I.  Slaphijlnrniili^,  in  simple  eleft-patate.  2.  StaiiUyUiiJaely,  a 
modification  of  the  last,  applicible  to  incomplete  fifsare.  'A-  J  "iit'- 
planlff,  of  uraitoiiliiil;/.  for  the  repair  of  loss  of  strucluro  In  tJ»e  palat 

Hloiihylomiih'i  was  pniL-ti«ed  iu  the  last  century  by  a  French  dentist, 


Le  Houoier  ;  in  1817  Graefe  tried  it  unsaccessfally.    Roux,  in  1819, 

organiied  the  operation,  drew  up  rules,  and  pTncti»ed  it  succensfoUf. 
Btaphyloraphy  is  alwnyB  a  long  and  delicate  operation,  roqoiring 
endurance  and  docility  on  the  part  of  the  patient :  henoe  the  practice 
of  postponing  the  operation  until  the  patient  knows  what  he  in  aboot. 

The  operation  conaista  of  three  atagea.  1.  Paring  the  edges  of  the 
fissure.  -1.  Fasaage  of  threada  intended  to  unite  the  edgea.  3.  Tying 
the  threads. 

Rouyg  nperaliin. — The  apparatus conaiata  of  :  I.  The autores  formed 
of  two  or  throe  wax  threads.  L>.  Hix  little  flat-bent  needles  ;  the 
anture  threads  hare  a  needle  at  each  end.  3.  A  needle -holder.  4. 
Dressing   forceps.      5.    A   probe-pointed   bistoury,      ij.  Boux's   bent 

F!rst  elagr.—Ittb-oducinf/  the  tultirrt  (Plate  L.,  Fig.  1).— The  patient 
ia  seated  opposite  the  light,  the  head  leaning  and  back  sapport«ct 
^lainst  the  chest  of  an  assistant  ;  the  mouth  is  kept  wide  open  by  a 
gag  ;  the  aar|;eon  in  front  of  the  patient,  with  forceps  in  bis  left  band, 
aeizea  the  right  lip  of  the  fissure,  and  by  a  needle-holder,  a,  held  in  his 
right  hand  passes  the  point  of  the  needle  behind  the  velum,  to  bring 
it  forward  through  the  soft-palate,  j  to  J  inch  from  the  edge  of  the 
fiaaure.  The  needle,  posited  as  far  as  its  eye,  is  loosened  by  the  needle- 
holder,  and  it«  point  seined  l>y  a  pair  of  forceps  drawing  it  forwards, 
with  the  end  of  thread  which  is  in  ita  eye.  After  some  moments  (to 
rest  the  patient),  the  aauie  manoeuTro  is  performed  on  the  left  lip  with 
the  other  needle  on  the  first  thread,  the  two  ends  of  which  are  now  in 
position.  When  three  sutures  are  UiwU,  the  lowest  is  put  In  first,  then 
the  highest,  and,  lastly,  the  third  is  put  in  the  middle.  Pig,  1  shows 
the  introduction  of  the  third  anture. 

The  ends  of  the  thread,  c,  c,  '/,  d,  being  drawn  outiiide,  and  the 
loop  which  each  forms  being  drawn  down  in  the  pharnyx,  the  next 
stage  of  the  operation  is  b^un. 

Hteoitil  iltige.—Fariiift  the  cdgeu  (Fig,  2), — To  pare  the  Burfaoes  which 
are  to  be  opposed,  each  margin  is  seixed  with  the  forceps,  n,  held  in 
one  hand,  while  with  bent  aciaaors,  or  a  probe-pointed  bistonry.  in  the 
other  hand,  the  edge  is  cnt  off  from  behind  forwards,  keeping  clear  of 
the  Butures,  a,  ii,  b,  h,  •;  c;  then  with  a  probe-pointed  bistoury  the 
fragment  is  separated  by  an  incision  carried  a  little  beyond  the  angle 
terminating  the  fisaure.  The  other  edge  ia  next  treated  in  the  same 
way,  the  second  incision  being  made  to  meet  the  first,  n  little  beyond 
the  angle  of  the  fiasure. 

Thiril  Klagr.— Tying  the  krntl  (Fig.  .^).— M.  Roux  bf^na  by  drawing 
up  the  hindmost  thread  with  his  fingers,  and  after  a  simple  knot  lie 
hands  the  threada  over  to  an  assistant,  who  keeps  the  thread,  h,  6,  in 
place  with  ring  forceps ;  while  the  second  thread  is  made  tight,  and 
then  the  third  is  treated.    The  sutures  must  not  be  drawn  closer  than 
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nsed  aro  diSerent.  To  detail  nil  the  deviom  forpaHging  the  Eutures.  or 
piring  the  edged  more  caeily,  would  bq  wearisome  :  but  their  mechan- 
Um  explains  itself  to  the  surgeon.  We  will,  therefore,  only  allude  to 
the  more  established  instramentn. 

Hoari/irgaoii  has  devised  a  noedlo  with  a  mov.iblc  point,  with  which 
the  puncture  can  be  made  from  behind.  Other  oeedloa  of  the  same 
kind,  straight  and  carved,  h:ive  been  effectively  used  for  pnrforating 
from  the  front. 

Smi^i  hft?  devised  a  needle  consisting  of  a  steet  rod  in  a  handle, 
curved  towards  tbo  point  in  n  half -circle  of  alumt  J  inch  radiu".  The 
point  has  not  an  cyp,  but  is  a  littlo  expanded,  and  has  a  notch  in  flio 
side  to  catch  a  sutnre  in.  Tbo  Ihread  being  attached,  the  needle  is 
ptssed  from  behind  forwards  through  the  palate,  and  when  tlie  loop  of 
thread  (in  the  notch)  appears  in  front  it  is  seized,  and  the  needle  b 
drawn  baclc  :  the  other  end  of  the  thread  is  thpn  attached,  and  passed 
thi-ougb  the  other  lip  of  the  ^Icft. 

Lrroi/  iFIilMea  has  devised  an  instrument  which  malics  the  three 
punotureB  nt  onoc.  and  pares  the  edge  at  the  fame  time. 

Foraijti-r  and  Pia-ri  use  nerd  le -hoi dcrti,  which  retain  the  edge  of 
the  fissure  while  a  needle  pushed  from  before  backwards  through  the 
palate  condncis  tbo  sntnre  or  brings  it  back.  (For  a  description  of 
Piorri"s  inatrument  aeo  Plate  LI.,  Figs.  (I  to  0,) 

Kta  I'  1 1 V  lop  I.  abty. 

The  loss  of  substance  which  constitutes  cleft-palate  is  often  so  great 
as  to  render  it  linpoMible  to  bring  the  edges  together  by  staphylo- 
raphy.  We  then  have  recourse  to  staphyloplasty,  which  has  three 
varieties. 

M.  Rovx'n  r-)trTiition. — In  order  to  make  the  parts  easier  of  approxi- 
mation. Roui  madu  two  transverse  incisions  on  each  side  of  the  fissuro 
the  length  of  the  palato  bones.     The  rest  of  the  operation  is  as 

Dirffeithieh'if  operntio-i  (Plate  L.,  Fig.  4).— Dieffenbach  made  a 
lougitadinal  incision  on  e^ch  side,  c,  o,  b,  b,  about  ^  inch  from  the 
cleft. 

Bonfih  cut  from  each  side  a  flap,  which  he  dissected  from  before 
backwards,  turned  it  ou  its  pedicle,  and  applied  over  the  solution  of 
iMntinuity.  The  operation,  derived  from  the  Indian  method,  is  not  eo 
easy  as  the  two  former. 

pAI.ATOi-LASrV. 

When  the  palatine  arch  is  divided  by  a  considerable  Assure,  we  may 

have  recourse  to  M.  Roux's  plan  of  dissecting  up  the  soft  parts  outtide 

of  each  set  of  eutures.  separating  them  from  the  bones,  and  thus  easily 

drawing  them  tc^cthcr.     For  Ibis  purpose  M.  Boui  used  little  two- 
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Iged  knives,  stmight  in  the  blade,  but  with  the  blades  bent  at  right- 
■ngtea,  or  nearly  »o.  to  the  shaft. 

detached  two  latent!  naps,  revcnicd  them,  and  brought  them 
together  across  the  deft  with  points  of  suture. 

dilGcalt   to   estimate   the   vnlae   of   these  varioaB   modee  of 

iperatin^  ;  tlie  case  will  snggest  the  openition  moet  saitable. 
Oiejfiibai'li'g  iiifihoi!. — The  method  proposed  by  Dieffenbaoh  in  lK2iV 
is  avnilnhle  in  some  cases,  and  is  thus  described  by  that  surgeon  : 

The  edge  of  each  palate-bone  is  pierced  with  a  strong,  straight,  three- 
cornered  punch,  and  a  thick,  soft  silrer  wire  put  through  the  opening, 
the  ends  of  which  are  twisted  together.  The  mucous  tneabranc  is 
divided  nciir  the  part  where  the  pfilate-bone  join-i  the  alveolar  pro- 
cesses ;  a  thin,  smooth,  eoncave  chisel  is  applied  to  the  bone,  and  it  is 
cut  through  on  both  sides.  The  wtre»  ure  then  twisted  again  till  the 
edges  of  the  bony  cleft  approach  each  other  a  little,  or  altogether  (the 
first  alone  can  gonerallj  be  done)  ;  the  ends  of  the  wire  are  then  cut 
The  effect  of  the  closer  approxi motion  of  the  edges  of  the  cleft 
tin  the  lone  is  inunediately  (lerceptililo  in  the  soft  palate.  The  Kide- 
elits  in  the  bone,  which  are  at  first  Itlled  up  with  lint,  close  tbemselvea 
tij  gianulaCiouB.  When  the  space  in  the  l>one  is  either  closed  or  con- 
siderably lessened,  the  sewing  of  the  palate  may  thcu  be  undertnken 
according  to  the  direction  already  given,  and  side  iaciaions  made  in  the 
Eoft  palate  before  the  sutures  are  put  in.  The  operation  may  be  con- 
tinued from  time  to  time  until  the  cleft  is  removed.' 

The  lale  Sir  William  PergusFon,  without  being  aware  that  this  pro- 
cedure had  been  previously  resorted  to,  employed  it  with  considerable 
mccess.  It  is,  however,  frequently  followed  by  necrosis  of  the  palate- 
Innes,  which  may  to  some  extent  be  obviated  by  making  a  series  of 
email  boles  with  a  brad-awl  in  the  line  of  division  of  the  bone  prior  to 
using  the  chisel,  after  the  manner  snggested  and  practised  by  Mr. 
Francis  Mason  of  St,  Thomas's  Hospital.  The  'mnco-periosteal ' 
operation  attributed  to  various  surgeons  is  perhaps  the  l>eBt,  provided 
the  complete  thickness  of  the  soft  parts  be  stripped  off  freely  from  the 
bony  palate  in  the  direction  from  the  alreokr  border  towards  the 
fisiare.  A  properly  made  raspatory  should  be  used,  and  its  edge  abonld 
not  be  too  sharp ;  hence  it  is  preferable  to  the  rwtangular  knivei 
employed  by  some  surgeons. 
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CATHETERISM   OF  TEE  AIR-PASSAGES  AND   OF   THE 
(ESOPHAGUS. 

FigH.  !,  %  3,  4  represent  aiit-ro-poilerhr  Ptrlieal  e'elw/m,  showing  the 
anntoroy  of  the  parts  concerned  : 

Fig.  l.—Citheteritm  of  the  alr-pii"ajfa.—  Chaii»fifr'ti  uiclhoif. — n, 
Tongue  ;  b,  floor  of  nQsal  foam. ;  e,  laryngeal  tabe,  whose  end  is  in  the 
larynx,  r;  d,  tesophsgns. 

Fig.  2.—Cai7itteri»m  of  the  rmiphaijus  for  fefliay  llii  iimane.—a. 
Tongue  ;  6,  floor  of  aaaal  fosea  ;  c,  tube  with  upper  end  expanded  into 
a  funnel  ;  e,  pharynx. 

Fig.  ^.—Calkiltrkiii  of  iht  imnjihatiuK—Baillnrger't  nirlhoi/.—'tht 
point  of  the  instrument  is  passed  into  the  upper  part  of  the  pharynx,  «,- 
if,  iron  stiletto  ;  c,  whalebone  stilette. 

Fig.  4.  —  Same  up-ralUia.  —  The  instmment,  il.  passed  into  the 
oesophagus,  <■ ;  e,  p,  e,  the  cm!  of  a  syringe  to  inject  fluid   nourisfa- 

CATHETERISM  OF  THE  (ESOPHAGUS. 


The  (Esophagus  ia  a  long  muscular  tube  extending  from,  the  pharynx 
to  the  stomach,  fl.ittencd  from  before  l.'nckwards.  and  \i  inches  aeroEB. 
This  canal  lies  on  the  spine  ;  in  front  lies  the  trachea,  slightly  to  the 
loft,  so  that  the  left  side  of  the  neck  is  usually  selected  for  tewphago- 
tomy.  The  phoryngcal  end  is  ut  the  level  of  the  cricoid  citrtilage,  and 
at  this  point  there  itre  often  f-pasmodic  contractions  which  interfere 
with  the  paseage  of  bougies,  ete. 

Ol'KRATlVK  Mkasi  lUX 

Catheterism  of  the  cecophugus  is  used  for  artificial  feeding,  or  for 
evauuuling  the  »tumach  ;  it  is  aUo  employed  to  recognise  the  presence 
of  foreign  bodice  in  the  paEcage,  to  extract  them  or  push  them  down 
into  the  stomach. 

The  stomach  is  eTacuuted  in  poisoning  cases.  In  these  instaucea  the 
first  thing  is  to  inject  a  (laantily  of  tepid  water,  or  of  some  other 
liquid,  to  dilute  the  toxic  matters.  Aftir  this  previous  measure  the 
fluid  is  to  be  pumped  out  with  a  snitable-tiEed  pump. 

The  operation  may  he  done  through  the  note  or  mouth. 

CatiitttTiim  hy  the  note. — Dtiault'g  melhtxi, — A  gura-elaatic  catheter 
with  an  iron  rim  stilette  is  used  ;  a  slight  carve  is  imported  to  the 
point  of  the  imtrument,  which  is  held  like  a  pen,  the  concavity  down- 
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■wards,  and  passed  with  the  point  Hliding  Along  the  floor  of  the  nasal 

tifoesa.     When  the  point  enconnters  the  ponterior  wall  of  the  pharynx, 

'  e  Rtllette  ia  withdrawn  with  one  hand  whilo  tbo  catheter  is  passed  on 

llrith  the  other.     The  point  of  the  instrument  being  then  in  the  upper 

r  port  of  the  pharyui,  it  is  only  necesaary  to  push  it  on  in  order  to  make 

it  defend  the  ceaophagus  as  far  as  the  stomach.     When  certain  of  the 

position  of  the  sound,  and  when  the  catheterism.  has  been  done  with  a 

view  to  inject  food  into  the  stomach,  a  syringe  is  fitted  to  the  outer 

I  tuning  for  the  purpose  (Fig.  4).     Should  the  tnbo  have  slipped  from 

L  the  pharynx  into  the  larynx,  it  is  indicnted  ( 1 )  by  the  convulsive  cough 

inffocative  spasm  which  immediately  follow ;  (:i)  the  purpling  of 

I  &e  face,  jngular  dilatation,  and  violent  spasms,  and  the  iropo^ibility 

of  articulating  a  aiugle  word  on  the  part  of   the  patient.     The  last 

symptom  is  the  moat  valuable,  because  it  ia  the  only  one  which  doea 

not  appear  more  or  less  when  instruments  are  passed  into  the  ceaophagus. 

■  Therefore  let  it  be  a  rule  to  mak^  a  patient  say  some  words  before  any 
alimentary  matter  is  injected  through  the  tube. 
BaUUirger't  mcthwl  (Plate  LII.,  Fig.  3),— This  is  especially  appli- 
cable to  the  insane,  because  it  allows  us  to  direct  the  eud  of  the  sound 
with  more  certainty  in  a  class  of  patients  whose  opposition  may  cause 
mistakes  on  the  part  of  the  most  skilful.  This  surgeon  uses  a  catheter 
with  a  double  stilette.     One  stilette  is  of  iron  wire,  d :  the  other,  e,  ij 

I  of  whalebone.    The  two  stiletles  passed  into  the  catheter  take  the 
inirTe  given  to  the  tube  itself ;  but  the  iron  wire  keeps  it«  curve,  while 
the  whalebone    tends   to   became   straight.      The'  catheter  is  passed 
through  one  of  the  nostrils,  and  when  the  end  touches  the  posterior 
■wall  of  the  pharynx  (Fig.  3)  the  wire  stilette.  d,  is  withdrawn  ;  then 
the  whalebone  stilette,  e,  acting  alone,  pushes  the  Vwnt  end   of  the 
eatheter  against  the  vertebral  column  by  straightening  its  curve.   This 
■ction  on   the  part  of  the  whalebone   stilette  keeps  the  end  of  the 
mtheter   from   the   laryngeal   openiug,   and   consequently   wires   the 
patient  from  the  dangers  of  u  Flip. 
Blanehre  tnrtliotl. — To  attain   the   same   end  with   a  more  simple 
apparatus,  and  one  more  under  the  surgeon's  control,  M.  Blanche  uses 
a  jointed  stilette,  in  which  there  ia  a  central  stem  ending  in  a  ring,  in 
which  the  operator  puts  his  thumb  ;  in  two  other  rings  the  index  and 
F  middle  fingers  are  placed  ;  the  central  stem,  being  either  pushed  in  or 
n  out,  imparts  to  the  jointed  stilette  all  the  curves  necessary  for 
ssing  the  catheter.  This  very  clever  inslmment  enables  the  inrgeon 
'  'to  act  with  rapidity  and  precision,  and  thus  spares  the  patient  much 
peril  and  distress. 

Falert   ami  Ffi-ran's   mtlho'l.—Jn  the  great   majority  of   cases  of 

Ee  lunatics  it  suffices  to  convey  aliments  into  the  pharynx,  when 
ation  they  produce  excites  instinctive  movements,  «ind  d«^1nti- 
completely  effected.      Falert  and   Ferrus  have  raccocded  in 
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of  a  female  catheter,  whoM  orifioe  u 
itrument  is  passed  tbrougb  the  no»e 


feeding  unrnly  patients  bjnioa 

expanded  into  a  funnsl.     The 

(Fig.  :.*).  und  Raid  noarishment,  poured  spoonful  hj  spoonful 

fnanel,  reschos  the  phnrynx  throngh  the  catheter,  and  desoende  into 

the  stomach. 

STEKTUja;  uf  TiiK  CE-")rM. Mil's. 

The  causes  which  maf  biin;  about  stricture  tire  namerous.  and  wo 
csnnot  here  detail  them  nil.  When  the  disorder  is  discovered,  the  first 
thing  to  be  done  is  to  facilitate  the  passage  of  slimentary  matters  into 
the  stomach.  Catheteiiira  is  then  eraplnyed  with  a  larger  or  smaller 
catheter,  whith  may  be  left  in  if  nccensary.  Several  forms  of  dilators 
have  been  devised,  and  cauterization  with  nitrate  of  silver  has  been 
used.  These  measures  may  be  applied  to  cases  in  which  the  malady 
has  been  clearly  made  out. 

Dilation  obtained  by  bougies  of  gradually  increasing  size,  as  is 
u.iual  in  treating  urethral  strictures,  affords  a  convenient  and  safe 
method  to  be  used  in  strictures  of  this  tube  when  reauUing  from 
chronic  inflaramntiun.     Cauterization  is  not  always  applicable. 

KjriTiiFlton  of  /orfign  bad'ifs. 

Foreign  bodies  which  maybecome  lodged  in  the  cesophagus  are  of 
two  kinds :  those  which  are  capable  of  being  softened  by  digestion, 
and  which  will  gradually  go  into  the  stomach,  or  by  passing  an  inatni- 
mont  can  be  pushed  down  ;  other  bodies,  which  are  hard,  angular,  or 
pointed,  and  may  stay  for  an  indefinite  time,  and  bring  about  most 
grave  Hyniptoms.  In  all  cnces  the  passopje  of  a  sound  will  fnrnish  valu- 
able information  ns  lo  their  nature,  form,  and  sitiuition,  and  the 
simplest  means  will  often  determine  their  removal.  Swallowing  oily 
and  mucilaginous  fluids  facilitates  the  passage  of  firm  and  rounded 
substances.  Bodies  of  lai^e  size  and  soft,  like  bread,  a  jilom  without 
its  stone,  etc.,  expand  the  canal  as  they  pass  down,  and  may  lake  with 
them  little  irregular  and  pointed  things,  like  fragments  of  bono  or 
fish-bones.  But  it  is  often  necessary  to  use  a  sound  of  some  sort  to 
make  them  pas.*  into  the  stomach  ;  either  a  bougie  or  an  ordinary  pro- 
bang  may  be  employed. 

Ejiraclion  by  Iht  niou//,.— This  may  be  done  :  1.  When  the  foreign 
body  is  impacted  in  the  pharynx  or  commencement  of  the  (ssophagus : 
it  may  then  be  seized  with  the  fingers  or  with  long  curved  forceps, 
'i,  "When  the  foreign  body  is  arrested  lower  down,  but  from  its  form 
or  its  nature  cannot  be  pnnhed  on  without  danger.  The  instruments 
invented  for  extracting  foreign  bodies  are  too  numerous  to  be  de- 
scribed hert  We  shall  therefore  confine  ourBelvcs  to  showing  their 
mode  of  action,  and  to  enumerating  the  most  valuable  kinds.  They 
are  all  intended  to  act  from  below  npwniiJr,  and  to  l-ring  the  Lody  into 
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montb  :  such  as  buoks  \rhicl)  cnn  lie  intrndnced.  cloficd,  between 
le  foreign,  body  and  tbe  ce^ophagns.  Wben  below  il  they  lire  opened 
mcb  a  way  that  wben  drawn  np  the  Bubatatice  is  withdrawn  also. 
I*^  this  category  may  be  placed  prolrangg,  whoao  sponge  tips  are  con- 
itnct«d  and  dry  when  intioducod,  which  are  allowed  to  remain  below 
foreign  body  till  they  have  swollen,  and  then  are  pulled  up.  DeK- 
iliayc's  bundles  of  tow  ;  Ollcnroth's  cfaaplets  ;  Baudena'  umbrella,  etc. 
iStc.  Oupuytren's  prchensive  sound  is  employed  in  Franco;  it  has  at 
end  a  looEO  book,  which  cin  be  easily  passed  down.  Drawing  it 
back,  the  wings  of  the  instrnmeiit  fall  und  catch  tbo  foreign  body. 
It  is  impossible  to  estimate  the  relative  value  of  these  contrivances  in 
particular  casen  ;  tbo  surgeon  will  be  guided  by  the  nature  of  the  case, 
and  will  use  the  usnal  simple  methods,  or  will  devise  something  new. 

When  the  methods  now  described  have  failed,  and  by  its  presence 
Ibc  foreign  body  is  causing  inllammationof  the  (Esophagus,  the  surgeon 
i|Mnst  resort  to  ce^opbagotomy. 

CATiiETKBrsM  rtf  TiiK  Aiu  P,i««ai;ks  (Plato  LII,,  Fig.  1). 

The  object  of  this  procedure  is  to  keep  up  respiration,  cither  by 

insufflation  or  with  tbo  tube  left  in,  to  keep  the  laryngeal  pasFage 

open.    It  is  n^ed  in  (Edemn  of  the  glottis,  in  asphyxia,  and  mo.st  of  all 

the  newly-bom.     The  initruraent  can  bo  used  by  the  nose  or 

montb. 

1.  IiUrodiiction  uf  the  tube  lliroutfli  Iht  ^unt.-^Deaauh't  method. — A 
elastic  catheter,  of  large  eize,  with  a  stiletto  suitably  curved,  is 
Introduced  through  the  nasal  fossa  as  far  as  the  pharynx.  The  jairs 
of  the  patient  are  kept  open  by  a  gag,  to  enable  tbo  operator  to  seize, 
with  his  fingers  or  forceps,  the  end  of  the  catheter.  The  atilette  is 
Itbdrswu,  and  the  end  of  the  catheter  is  held  against  the  tongue 
."while  the  catheter  Is  pushed  on  well  into  the  larynx.  Wben  the 
rOperation  has  succeeded,  the  band  holding  tbe  instrument  feels  that  an 
ibstacle  has  been  overcome  :  the  patient  has  a  sudden  cough,  and  there  ' 
raising  of  the  larynx  :  oir  comes  out  of  the  open  end  or 
■iUie  catheter  at  each  expiration.  All  these  «igns are  wanting  when  tbc 
Mtheler  is  in  the  oesophagus.  Withdraw  it  a  little,  and  pass  it  again, 
operation  is  only  used  when  the  catheter  is  meant  to  be  kept 
ncw-bom  infants  the  following  proceeding  is  better. 
'.'.  The  moalh  operoHuii.—  CAauniier't  method  (Plate  LII.,  Fig.  1).— 
used  a  silver  tube,  eight  inches  in  length,  bent  near  the  end, 
'ftnd  pierced  with  two  lateral  holes  for  tbo  passage  of  uir.  Above  the 
'IwleB  is  a  piece  of  sponge  or  of  agaric,  which  is  intended  to  completely 
tbliterate  the  upper  orifice  of  the  larynx  above.  Dopanl  has  substi- 
Ltnted  one  terminal  opening  for  Chaussicr's  two  lateral  ones. 

The  child  lies  on  its  back,  tbo  cheat  higher  than  the  pelvis,  the  head 
ining  back,  tbc  neck  bent  in  front.     Tbe  operator  begins  by  clearing 
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the  mouth  and  throat  of  any  mucus  which  may  be  present ;  then  slips 
the  little  finger  of  the  left  hauii  over  the  tongue  us  fnr  us  the  opi- 
gtottis  ;  then  tuking  the  laryngeal  tube  in  the  right  hand,  be  puasee  tt 
along  the  left  finger  tut  far  us  the  epiglottis.  Moving  the  [loint  of  the 
tube  about,  the  epiglottia  la  raised,  and  the  instrument  is  passed  on 
until  it  is  well  ill  the  larynx,  and  then  the  disk  of  sponge  closes  the 
laryngeal  opening  around  the  tube. 

If  the  tube  is  in  the  glottis,  the  chest  is  nt  once  dilated  by  blowiDg 
in.  To  ensure  success,  we  are  counselled  to  firmly  press  the  child's  lips 
round  the  tube  with  the  thumb  and  forefinger  of  each  hand,  while  the 
second  and  third  fingei^  compress  the  nostrils  and  close  the  nose. 
First  of  all,  the  operator  should  suck  out  all  mucus  from  the  tracbca 
and  bronchi :  then  blow  in  air  with  the  mouth,  imitating  the  eqnal 
periods  of  natural  breathing.  Aft«r  each  insufflattou,  the  free  end  of 
the  tube  Is  left  open.  The  insufilatious  must  be  made  gently^not  to 
rupture  the  air-cella,  by  the  sudden  and  violent  ingress  of  ft  quantity 
of  air.  Twelve  or  fifteen  iusuSlations  a  minute  ore  enough.  After 
each  of  them  the  hands  are  pressed  gently  on  the  chest,  tn  give  tbo 
walls  the  movement  of  natural  expiration. 

It  is  often  not  till  the  expiration  of  an  hour  that  the  artificial  res- 
piration re-animates  the  infant  and  stimulates  the  heart.  It  must 
therefore  bo  continued  gently  and  patiently.  The  operation  should 
not  be  given  up  until  the  heart  beats  120  to  1%  times  in  a  minute. 
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LIGATURE  OF  VASCTLAB  TUMOURS. 

linUaril  ami  flij/af*  method. 
The  figures  show  a  section  of  the  blue  of  the  tumours,  to  indicate 

le  of  the  needles. 

Fig.  \.— A  long  awl  ttrotiy  Itiread  icilh  three  neallft. — ri.  Straight 
and  sharp-edged   needlo ;    b,  straight   and   round   needle  ;   r,  curved 

Fig.  'I. — a,  Base  of  the  tnmour  ;  6,  skin.  A  vertical  roll  of  akin  has 
been  raised  from  the  level  uf  the  upiier  third  of  the  tumour ;  this  fold, 
pierced  by  the  cutting  needle  and  its  thread,  and  then  let  go,  will 
«ncircle  the  upper  third  with  the  thread,  c,  il,  e,  whose  extremities 
]irotrudc  from  the  akin  at  the  punctures,  r,  <.  The  round  straight 
needle  remains  for  the  present  outaido  the  tumour. 

Fig.  3.— The  round  needle  transQxea  the  tumour  at  its  base :  enteri:^; 
f  «t  the  point  (,  and  issuing  at  b,  it  brings  with  it  u  loop  of  thread,  •}. 
Fig.  4. — Thtj  loop  being  cut,  the  needle,  _/;  is  removed. 
Fig.  .'>. — The  upper  third  of  the  tumour  ia  thna  surrounded  ut  Uk 
J  hose  by  the  thread,  i7,  (/,  <,  whose  ends  hang  out  of  the  wime  [juncture,  c  ■ 
[  and  further,  a  second  thread,/,  g,  having  it«  ends  free,  is  placed  above 
j   the  middle  third. 

Fig.  <). — With  a  second  thread  the  same  mauiEnvre  is  practised  fof 
the  lower  third  of  the  tnmour,  by  which  means  the  middle  third  ia 
comprised  betweeu  two  parallel  threads, /,  ij,  and/',  ij,  each  of  these 
threads  being  threaded  oii  a  curved  needle,  e  (Fig.  1}.  Une  of  the 
needles  is  passed  in  at  J,  and  under  the  akin,  and  out  at ,/',-  so  also  the 
(:nd  of  thread  i/,  similarly  treated,  is  made  to  come  out  at  y;  and  at 
ibis  point,  g,  the  two  threads  g  and  g'  are  to  be  firmly  tieii,  thus  form- 
ing a  loop  which  will  encircle  thj  middle  third  of  the  tumour,  aa  is 
ihown  in  Fig.  7. 
Fig.  M. — The  ends  of  the  ligatures  are  passed  through  a  bead 
^  icroseur,  and  tied  over  a  small  piece  of  wood. 
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GOITRE    LIGATION. 


Fig.  1. — Female  nacdle,  having 

Fig.  2.— Male  uetdle,  witi  an  ■ 
strong  double  thread. 

Fig.  3. — a,  a,  o,  ii.— Section  parting  tbroiigh  the  base  of  n  tumour 
to  show  the  disposition  of  the  needles.    The  female  ne«dle,  li,  ia  [Hit 
first :  the  male  needle,  c,  pusses  through  the  tumour  and  the  eye  of  tbft 
female  needle. 

Fig.  4.— The  female  noedlc,  a,  in  place.     The  inalo  needle,  &, 
{lassed  right  through  the  tumour,  and  the  doable  thr'-ad.  c,  c,  remiuna 
engaged  in  tho  oye  of  the  needle, 

Fig.  5.— The  female  needle,  a.  pushed  from  above  downwards,  bringa 
the  double  thread,  r,  r,  out  of  the  tumour.    One  of  the  threads  ia  1 
cut.  ftnd  removed  from  the  eye  of  the  needle,  a. 

Fig.  I).— The  female  needle  is  pulled  back,  bringing  with  it  the 
of  the  thread,  b,  b,  which  is  cut,  and  the  needle  completely  remi 
from  tiiu  tumour. 

Fig.  T. — Tho  tumour  in  thus  divided  into  four  parts,  isolated  by 
loop«  of  thread,  a,  h,  r,  rf,  *,/,  g,  h,  i.j.  I.;  I,  whoBC  enda  are  drawn  opf 
^^—  by  four  bead  t^crasourB  (Fig.  8,  a,  b,  r,  d). 

I  ^ 

^H  th( 

^^1  exi 

^■^  pic 


Gdithe. 

The  name  Goitre,  or  bronchoccio,  denotes  enlargement  of  the  thyroid 
body.  It  often  acquires  considerable  tiie,  and  hinders  respiration  amt 
fallowing. 

In  the  great  majority  of  cases  goitre  ia  only  produced  by  hypertrophy, 
of  the  thyroid  ;  but  it  may  also  consist  of  erectile,  tiibercuioufi,  cai< 
;erous,  clc.  tumours.  Before  having  iecour»o  to  opomtion, 
then,  it  is  most  important  to  make  out  the  nature  of  the  disease,  thai 
Buitabl«  treatment  may  be  applied. 

In  general,  iodine  prepai'ations  are  of  use  in  simple  or  recent  hyper- 
trophy :  puncture  would  be  indicated  in  the  cose  of  serous  or  purulent 
cysts.     But  when  the  tumour  ia  solid,  the  operations  to  be  described 

e  called  for.     Cauterixition,  aetona,  ligation  of  the  IhjToid  arteries, 
extirpation,  and  ligation  of  the  tumour  en  inKcr,  have  all  been 
ployed. 


<nes._ 
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Selotis  have  been  ancoesrfally  used  by  Monro,  by  AdiMon,  by  Flajani, 

bfaunoir,  Dapoytren,  and  the  author.      Soton*  aet  up  suppurution, 

vhicb  causen  the  hypertrophy  to  contract.     When  used  they  should  be 

L  pa-^sed  through  each  lobe  of  the  tumour,  tind  the  thread  witlidrawn 

I  vfaen  tbe  tumour  b^iis  to  dimiDiah. 

Ligation    of   ihe     Ihijrou!    nrlrritn.—Thh    is    suitttble    in    erectile 

1  tumours,  in  simple  bypertntpby,  and  in  cases  where  development  of 

Ihc  thyroid  has  rendered  the  nrt«rics  Huperficial.    Both  sides  must  be 

tied,  for  any  prospect  of  success.     Carlisle  and  Chelins  have  employed 

Ills  treatment. 

Ligature  m  inatet  was  first  performed  by  Moreau  in  ITTfi.     Mayor, 

I  of  Laasanne,  has  since  described  tbe  operation  more  fully. 

Mnyor't  taelhod. — The  tumour  is  laid  bare  by  a  double  elliptic  in 
I  cision,  which  permits  the  skin  to  be  turned  back  right  aiid  left ;  then 
I  ligature,  consisting  of  two  threads  of  different  colours,  is  pnssed 
I  through  the  base  of  the  tumour  ;  tbe  two  ends  of  each  thretid  are  then 
I  dmwu  tight,  to  stningulate  each  half  of  the  tumour.  If  the  goitro  in 
1  of  large  size,  and  lobulated,  a  ligature  could  be  applied  to  each  lobe  by 
I  traversing  the  tumour  in  different  directions  with  long  needles  armed 
I  with  double  threads,  so  as  to  strangulutc  each  lobe  separately. 

Baltaril  tiiid  RiriaVs  mrlhoil. — ^Three  subcutaneous  ligatures  were 
I  ftppliod  to  the  base  of  a  large  goitre.  To  give  an  idea  of  this  procced- 
I'tDg,  a  series  of  diagrams  are  given  in  Plate  LTIL,  to  show  the  conrsea 
I  of  the  needles  and  the  disposition  of  the  threads. 

Mnnrc'i  nirlliod  (Plate  LIV.).— By  a  shorter  and  simpler  plan  than 
I  the  last,  Manec  has  tied  the  pedicle  of  a  lai^e  tumour  by  means  of  four 
I  ligatures  acting  from  the  centre  of  the  tumour  towards  tbe  circum- 
\  ference. 

The  apparatus  needed  consists  of  two  straight  needles,  whose  length 

[  Bbould  i>e  some  centimetres  greater  than  the  larger  diameter  of  the 

our.     One  of  these   needles,  called  '  llie  female,'  for  aimplicitj's 

nke.  should  be  Hat,  sharp-edged,  and  pierced   at  its  middle  with  an 

eye  la(^e  enough  to  be  freely  traversed  by  the  other, '  tbe  male '  needle. 

This  last  needle  has  an  eye  at  one  end  which  receives  two  threads  of 

different  eoloars.     The  tumour  is  first  transfixed  at  its  base  by  the 

female  needle,  so  that  the  eye  of  the  needle  is  in  the  centre  of  the 

L  tumour,  and  tUe  needle  stays  there  white  tbe  tumour  is  transfixed 

I  ftfresh  by  the  male  needle  carrj-ing  its  threads  in  a  direction  rectan- 

r  galoT  to  the  direction  of  the  female  needle,  and  through  its  central 

eye.     Having  ascertained  that  the  male  needle  has  passed  through  the 

female,  the  male  is  removed,  leaving  tbe  threads  running  ucross  the 

base  of  the  tumour  and  protruding  on  each  side  of  it. 

The  female  needle  is  then  pushed  on  until  one  of  the  threads  in  its 
eye  can  be  seized  and  cut.  Half  the  tumour  is  thus  diviicd  into  two 
parts,  each  comprised  in  a  loop  of  thread.     The  same  proceeding  is 
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ropeated  in  the  opposite  direction  to  form  loops  of  tUreftd  for  t 
other  half  ;  and  the  tamoar  will  thus  be  strangulated  at  i' 
four  ligatures  sctii^  from  the  centre  towsrds  the  circumference. 

ErUrpiilion. — This  operation,  one  of  the  moat  serioua  ii 
ought  not  to   be  attempted  except  in  on   extreme  case,  ax  when  t 
patient  is  threatened  with  suffocation. 

The  Burgical  anatomy  of  the  thyroid  region  shows  the  perils  which 
attend  extirpation  of  ((oitres,  such  ns  haamorrfaa^re,  and  entrance  of 
air  into  the  veins.  Pew  suocessfal  results  have  been  recorded  ;  and 
only  under  great  pressure  should  the  surgeon  attempt  the  operation. 
Carefnliittention  to  the  anatomical  relations  of  the  thyroid  (Plate  LT.) 
will  eniible  the  surgeon  to  avoid  pome  of  the  venaels  and  nerve»,  and 
thuB  lessen  the  danger.  The  combination  of  ligation  with  extirpation 
us  employed  by  Mayor  is  the  fafeol. 


J 
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<E  SOPH  AGO  TO  MY. 


Figa.  1 


—Anatomy. 


Fig.  I.— The  (eaophagns  diverging  a  little  to  the  left,  it  is  chieflj-  on 
the  leftside  of  the  neck  that  operations  are  nndertaken. 

Under  the  skia  and  cellular  tissue  wo  find  the  sterno- mastoid,  (7,  and 
'   the  hyoid  mnscleB,  e.f;  the  external  jugular  vein,  k,  h,  which  crosses 
I   the  stemo-mastoid  is  scarcely  ever  found  within  the  area  of  the  in- 
cision.   At  the  level  of  the  hjroid  bone,  C,  in  the  cellular  tissue  bc-- 
tween  the  inner  edge  of  the  sterno-mastoid  and  the  hyoid  muficlefl,  we 
I    find  the  laryngeal  nerve,  and  the  Ungual,  h,  and  thyroid,  1),  arteries. 
HE  the  incision  should  not  be  carried  higher  than  a  point  from  ^  to 
'  j  of  an  inch  below  the  hyoid  bone. 

Fig.  2. — Beneath  the  stemo- mastoid,  3,  r/,  we  And  the  c.irotid  artery, 

j,  and  the  jugular  vein,  i', contained  in  ii  cellular  Hheath.    These  vcsseU 

iross  the  oesopbagus,  A,  in  a  lino  passing  from  behind  forwards  and 

rittaout  inwards.    Drawing  the  laryngeal  muscles  forwards,  we  find 

'   the  trachea,  G,  which  is  in  front  of  the  oesophagus  ;  lower  down  ia  the 

I  inferior  thyroid  artery,/.     The  lowest  point  of  the  incision  must  not 

le  nearer  the  sternum  than  two  or  three  fingers'  breadths,  on 

\  account  of  that  vessel.    Above,  at  the  level  of  the  hyoid  bone,  C,  are 

I  found  the  facial,  lingual,  and  superior  thyroid  arteries  mentioned  in 

\  Fig.  I- 

Fig.  3. — (Eaophagotomy. — a,  a.  Incision  following  the  line  of  the 
anterior  border  of  the  sterno-mastoid.  The  left  hand  of  the  operator. 
h.  pnlla  the  edge  of  the  sterno-mastoid  outwards  and  backwards,  with 
the  carotid  vessels,  «  and  il :  the  muscles  of  the  lai'yni  and  trachea  arc- 
pulled  aside  by  the  blunt  hook,  /,  and  the  operator  opens  the  (Esophagus 
■  with  a  bistourj',  h. 
OrEltATION. 
The  patient  lies  on  his  right  nide,  his  bend  turned  to  the  right  and 
thrown  back,  the  neck  slightly  raised  and  supported. 

The  operator  stands  on  the  patient's  left,  so  as  to  bo  able  to  make 
the  incision  with  the  right  hand,  while  the  left  hand  separates  and 

I  protects  the  structures  which  have  to  be  avoided. 
An  assistant  on  the  patient's  right  side,  supgilied  nith  hlnnt  hooks, 
draws  aside  the  right  edge  of  the  wound,  the  hyoid  muscles,  and  the 
trachea. 
The  operator  then  with  a  convex  bistoury  makes  an  incision  three 
inches  long,  parallel  to  the  trachea,  and  in  the  groove  which  separate? 
the   sterno-mastoid    and  thyroid  muscles.      The  incision  will  pass 
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CE80PHAG0T0MT. 
Fig*.  1,  2.— Anathmy. 
Fig.  I  .—The  cesophagUB  diverging  a  little  to  the  left,  it  is  chiefly  on 
the  left  side  of  the  neck  that  operntioHB  are  undertaken. 

Under  the  skin  and  cellular  tissue  we  lind  the  sterno-maatoid,  •),  nnd 
tho  hyoid  mixscles,  r,f;  the  external  jugular  vein,  A,  A,  whitb  crosses 
the  Btemo-mastoid  is  scarcely  erer  foand  within  the  nroa  of  the  iu- 
At  the  level  of  the  hyoid  bone,  C,  in  the  ceUDlar  tissue  be- 
tween the  inner  edge  of  the  sterno-maatoid  and  the  hyoid  musclee,  we 
find  the  laryngeal  nerve,  and  the  lingaal,  '',  and  thyroid,  d,  arteries. 
Thus  the  incisioQ  Hhonld  not  be  carried  higher  than  a  point  from  i  to 
j  of  an  inch  below  the  hyoid  bone. 

Fig.  '2.— Beneath  the  sterno-maatoid,  i/,  g,  we  find  the  carotid  arCerj', 

J,  and  the  jognlor  vein,  i,  contained  in  a  cellular  sheath.     These  vessels 

the  oe6<opbagaii,  /.,  in  a  line  passing  from  behind  forwards  and 

without  inwardfi.     Drawing  the  laryngeal  muscles  forwards,  we  find 

tiie  trachea,  G,  which  is  in  front  of  the  cesophagus  ;  lower  down  is  the 

LOr  thyroid  artery,/.     The  lowest  point  of  the  iudsion  must  not 

nearer  the  sternum  than  two  or  three  fingers'  breadths,  on 

int  of  that  vessel.    Above,  at  the  level  of  the  hyoid  bone,  C.  aru 

found  the  fDclal,  lingoal,  and  superior  thyroid  arteries  mentioned  in 

Kg.  1. 

Fig.  3. — (Eiophagolomy. — o,  a.  Incision  following  the  line  of  the 
anterior  border  of  the  sterno'maatoid.  The  left  hand  of  the  operator, 
ti,  pulls  the  edge  of  the  stemo-mastoid  outwards  and  liavkwards.  with 
the  carotid  vessels,  f  and  '/ .-  the  muscles  of  the  larynx  and  trachea  arc 
pulled  aside  by  the  blunt  hook,  /,  and  the  operator  opens  the  oesophagus 
ith  a  bistoury.  A, 

Opekation. 
The  patient  lies  on  his  right  side,  his  head  turned  to  the  right  itnd 
thrown  bnck,  the  neck  slightly  raised  and  supported. 

The  operator  stands  on  the  patient's  left,  so  as  to  bo  able  to  maku 
e  incision  with  the  right  hand,  while  the  left  hand  separates  and 
protects  the  structures  which  have  to  be  avoided. 

An  assistant  on  the  patient's  right  side,  supplied  Aith  blunt  hooks, 
draws  aside  the  right  edge  of  the  wound,  the  hyoid  muscles,  and  the 
tnohea. 

The  operator  then  with  a  oonvei   bistoury  makes  an  incision  thrci- 

inches  loi^,  parallel  to  the  trachea,  and  in  the  groove  which  separate? 

stemo-moatoid    and  thyroid  muscles.      The  incision   will  pas« 
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throngh  the  sldn,  cellular  tissue,  and  cervical  fascia  ;  the  cellular 
tissue  in  the  intermediate  groove  will  bo  cnrcfuUy  divided  oi 
director  ;  the  inner  liordcr  of  the  stemo-maatoid  mnscle  will  bo  kept 
out  of  the  way  by  the  fingers  of  the  left  hand,  while  the  aEsistanl 
gently  presses  aside  the  laryngo-trauheal  msw. 

The  trachea  mu«t  be  handled  carefally  not  to  interfere  with  the 
respiration.  Accessions  of  dyspniEa  will  cause  suddeu  movements 
which  are  dangerous  to  the  patient.  The  omo-hyoid  musele  crosses  the 
wound  diagonally  ;  when  it  doeii  not  interfere  with  the  operation 
seriously,  it  is  to  be  moved  out  of  the  way  upwards,  otherwise  it  must 
be  divided  on  a  director. 

At  tho  bottom  of  the  wound  and  behind  is  the  cellular  sheath  of  the 
great  vessels,  which  must  bo  pulled  away  from  the  oesophagus  ;  iu 
front  the  assistant  removes  the  trachea  with  a  blunt  hook.  The  ceno- 
phagns  then  Appears  nt  the  bottom  of  the  wound  in  the  form  of  a 
broad  museniiir  band  lying  on  the  cervical  vert«bne.  The  foreign  body 
often  helps  to  distingniah  the  organ  by  tbe  swelling  it  causes.  The 
patient  may  be  made  to  swallow,  which  will  make  the  musonl^T'  band 
contract  and  become  firmer. 

The  eesophagns  being  clearly  defined,  the  bistoury  is  used  to  make 
a  puncture,  which  will  servo  to  begin  an  incision  at  first  of  ^mall 
extent,  but  afterwards  enlarged  with  u  probe-pointed  bistoury  to  give 
eiit  to  the  foreign  body. 

If  the  operator  cannot  distinguish  tho  eesophagns  in  the  wound  a 
tnbe  or  probang  must  bo  passed  down  to  assist  in  defining  it.  This 
step  is  cspccinlly  necessary  when  the  foreign  body  is  below  the  wound, 
iind  cannot  therefore  give  any  indication  of  the  gullet  by  expanding 
it.  A  bougie  is  enough  to  serve  as  an  index  of  the  position  of  tho 
tube,  and  to  act  as  a  point  of  resistance  for  tho  incision.  Comet  dart 
sound  maybe  employed  ;  making  the  dart  pnncturo  the  point  selected, 
a  passage  is  procured  for  a  probe-pointed  bistoury.  But  the  most 
convenient  instrument  is  Vacca's.  This  is  a  catheter  penetrated  in 
part  of  its  length  ;  a  channelled  stiletto  is  made  to  protrude  from  the 
opening,  when  a  button  is  turned,  Tho  bulging  caused  by  tbe  pro- 
trusion of  tho  stilette  will  guide  the  operator  in  making  the  incision. 

The  Incision  made,  the  foreign  body  is  to  bo  extructed  ;  polypus 
forceps,  tenacula,  hooks,  eti*.,  will  be  useful  for  this  purpose.  No 
general  rules  for  extractive  mantcnvres  can  bo  given.  The  nature 
and  form  of  tbe  foreign  body,  the  depth  at  which  it  lies,  will  help  to 
indicate  what  course  is  to  be  pursued.  After  the  operation  tho  edges 
of  the  wonnd  are  brought  together  by  simple  dressing.  Union  by  first 
intention  is  not  to  be  tried.  If  the  incision  in  the  aosophagos  is  suffi- 
ciently extenuve  it  will  be  prudent  to  lonve  a  hollow  sound  in  the 
eanal  for  some  days,  to  conduct  the  food  to  th3  stoniai:h,  and  avoid  ils 
«8oape  into  the  wonnd. 
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Figfc  1,  i,  3.~Surgkal  aaalomy  ofl/tf/riin 
Tig.  I. — Siibmtatieouit  layer  of  Jronl  nf  the  nerk, — a,  a.  Lower  jaw  ; 
hyoid  bone  ;  C,  thyroid  cartilage  :  d,  d,  carotiil  voBBels  ;  r,  e,  infia- 
oid  maEoIes ;  jr,  g,  external  jagnlar  Teina  ;  /,  /,  anterior  jogolar 
Teins  ;  h,  Hterno-rnatitoid  muHclea. 

The  larynx  and  trauhea  are  covered  in  front  by  skin  and  superficial 
iwcia  envuloping  the  pktysraa.  Some  aiiastomoung  bntnobes  of  the 
Ulterior  JQgular  vein  are  fonnd  here.  The  aterno-byoid  and  Bterao- 
thyroid  muBcIea,  sometimes  meeting  in  the  middle  line,  bide  the  larynx 
knd  trachea  under  a  thin  muacnlar  layer  ;  lastly,  deeper  and  at  the 
lerel  of  the  cricoid  cartilage  is  the  thyroid  body,  whose  aiie  and  poai- 
tion  ore  variable. 

Fig,  2. — Below  tbiv  superficial  layer  we  find  the  hyoid  bone,  A  ;  the 
thyro-hynid  muBclea,  (',  C,  separated  in  the  middle  line,  and  exposing 
the  thyro-byoid  membrane,  and  the  thyroid  cikrtilage,  B ,-  the  crico- 
thyroid muscleii,  d  ;  the  thyroid  gland,  E ;  and  the  trachea,  F.  A  dotted 
line,  g,  'j  ;  shows  the  upper  edge  of  the  sternum  and  clavicles.  By  the 
.fides  of  the  larynx  and  trachea  are  the  carotid  vessels  ;  h,  h,  the  com- 
[non  carotid  ;  i',  superior  thyroid -artery  ;  J,  inferior  thyroid  vessels  ; 
i,  k,  internal  jugular  veins  ;  I,  innominate  vein  ;  m,  inferior  thyroid 
Teins  ;  n,  innominjite  arterj'.  The  thyroid  veins  when  divided  in 
tracheotomy  often  bleed  severely.  The  incision  mnst  not  be  carried 
too  low,  lest  the  iiinominate  veins  be  wounded  ;  the  finger-tip  in  the 
wound  will  perceive  the  pnluttoTis  of  the  large  arteries.  In  describ- 
ing the  operation  we  shall  have  to  insist  on  the  importance  of  these 
anatomical  data. 

Fig.  3. — Aiwfoiiii/  of  tlie  larf/iix. — o,  Hyoid  bone  ;  (,  thyro -hyoid  mem- 
brane ;  c,  thyroid  cartih^e  ;  d,  crico-thyruid  mombraue  ;  r,  t,  cricoid 
cartilage  ;  /,  trachea  ;  g.  ff,  internal  jugular  veins  ;  /i,  innominate  vein  ; 
i,j,j,  thyroid  veins. 

Fig.  4. — Operalwii  of  tradieutauiij. — n.  o,  Incision  in  the  middle  line 

front  of  the  trachea  ;  h,  b,  tape  to  keep  the  canub  in  the  trachea. 

^nder  the  generic  name  ironcAofomy  are  included  those  op'' rations  which 

intended  to  obtain  an  artificial  passage  into  the  larynx  or  trachea, 

to  extract  foreign  bodies  or  to  admit  wr  when  the  upper  part  of  the 

larynx  is  olistructed. 

The  incision  may  be  made  (1 )  inhi  llie  larj/ia:  hij  the  tbyni-hyoitl  mtm- 
AnrrM  (enh-hyoid  bronchotomy) ;  ('2)  Ihrouijh  ihtliyuid  e«i'(ifci.'/«  (laijn- 
';gotomy)  ;  (3)  into  thf  Jaryux  tiiul  «iq>nr  riiigg  of  iht  Irachta  (laiyngo- 
tracbeotomy)  ;  (4)  into  the  Irachta  (tracheotomy). 
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Ol'EBATlnSP.   KTC. 

Bronoholomy  onght  to  be  used  in  all  ca^es  where  the  life  of  a 
patient  is  threateued  by  a  meuhanical  obstacle  to  respiration. 

The  obstacle  mny  arise  from  the  presence  of  a  foreign  body,  or  from 
disease  of  the  itir-|ia8sagea. 

1,  Foreign  balie'. — The  accidental  entrance  of  foreign  aubalancea  is 
the  moBl  commiin  case  which  may  cill  for  bronchotomy.  Not  only  can 
sQCb  bodies  prrtduco  salTocatioii,  bat  they  may  set  up  ulcerations  in 
the  larynx  and  trachea,  perforate  their  walls,  consing  emphysoms 
and  cellulitis  ;  there  is,  therefore,  good  reason  for  operation  when  the 
body  is  not  soon  expelled  by  the  cough. 

Furiiyii  bodtei  in  lie  fi^nphagun,  about  the  level  of  the  larynx  or 
trachea,  may  ^o  compress  thoiio  organii,  and  produce  such  a  degree  of 
apncea  as  to  demand  immediate  lironchotomy. 

"i.  Orgiinic  IrfioHt  of  Ihf  uir-iiati'ngri.  —  TonsUliir  affentiimi.—  (EdemA 
of  the  throat  can  usually  bo  controlled  by  free  scarification,  and  Uu8 
mode  of  treatment  should  be  employed  before  harini;  recourse  to  ths 
more  dangerous  measure.  The  tumefaction  of  Gl"*»iiiii  \i  usliaUy 
rapidly  relieved  by  deep  incisions. 

The  glottis  maybe  scarified  with  the  point  of  a  curve"!  bistoury 
conducted  by  the  finger  ;  hut  the  punctures  thus  made  on  the  (Edema- 
tous enlargement  do  not  always  permit  snIEcient  eeram  to  escape  ;  it 
then  hecomeij  ut^nt  to  perform  bronchotomy. 

Lnrijiigral  diitBKn,  as  chronic  inflaaoiation,  taberculosis,  or  wounds, 
may  produce  soffocation  by  citusitig  contraction  of  the  calibre  of  that 
organ  through  cEdcmu  or  cicatrization.  In  these  casos  brouchutumy 
may  be  Huccessfully  employed. 

y«niouM.— Bronchotomy  may  be  aklled  for  when  asphyxia  is  threa- 
tened by  the  pressure  of  tnmonrs  in  parts  adjoining  the  larynx. 

(.Wiuji. — Others  had  HUcceBsfully  used  bronchotomy  in  croup,  bat 
Brotonneau  regularly  adopted  this  mode  of  treatment,  and  gave  indica- 
tions demanding  its  use. 

Not  only  does  bronchotomy,  by  enabling  the  false  memhranea  to  bo 
removed,  snatch  the  patient  from  imminent  death,  but,  prolonging  life, 
the  diseased  parts  have  a  better  chance  of  regaining  a  healthy  condition. 
When  the  false  membianes  extend  into  the  trachea  the  operation  «uc- 
coed;  in  fewer  cases,  and  is  almost  useless  when  the  disease  extends  ta 
the  bronchi.  Nerertbclesti,  the  precise  seat  of  croup  being  difficult  to 
HBcerbiin,  we  should,  in  all  circuiustauces  when  nsphyxiii  is  threotened, 
decide  on  jicrfonuance  of  the  operation. 
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This  operation  has  been  proposed  by  Mitlgaigne  (thiiugh  it  is  rarely 
advisable  to  perform  it)  in  cases  where  foreign  bodies  or  ^ravc  diseitse 
seated  in  the  larynx. 


AXD  SURQICAL  AXATOMY. 


t  this  operation  we  diTido  the  fibrous  membrane,  6  (Flute  LVI., 

;.  3),  which  exteniLs  from  the  byoid  bone,  it,  to  the  thyroid  car- 

e,  and  thus  detceud  directly  npon  the  upper  orifice  of  the 


Maigaigat's  ojir. ration. — A  transverse  incision  2  inches  long  is  made 
directly  beiow  the  hyoid  bone,  along  its  lower  edge.  The  second  step 
's  to  divide  the  platygma  and  the  inner  half  of  each  of  the  sterno-hyoid 
muscles  ;  then,  directing  the  point  of  the  biHtoury  backwards  and  up- 
ward*, the  thyro-hyoid  memlirnne  and  ito  fibrous  extension  to  the 
iglottis  are  cut  through  transversely.  We  thns  reach  the  mucous 
mbrane.  which  is  protruded  at  each  expiration.  It  is  held  with 
rcepa,  and  dividetl  with  the  bistoury  or  with  scissors  ;  the  epiglottis 
len  appears,  driven  into  the  wound  by  expiration  ;  it  is  hold  out  of 
e  way  with  foreei>a  or  a  hook,  and  the  whole  larynx  is  exposed  to 
o  that  instruments  are  easily  guided. 

T II Y  K  i  J.  I.  A  R  VM ;  1 ITO  M  Y. 

I  The  superficial  position  of  the  thyroid  cartilc^o  renders  this  open- 
1  rery  easy.  The  thyro-arylenoid  muscles  and  the  vocal  choi^ 
which  are  attachisd  to  its  posterior  surface,  in  the  loweF  third  of  the 
median  line  of  the  cartilage,  alone  demand  the  consideration  of  the 
s^f^eon. 

Operation. — An  incision  is  made  extending  from  the  byoid  bone  to 
the  cricoid  cartilage  ;  if  the  isthmus  of  the  thyroid  body  interferes 
with  reaching  the  crico-thyroid  membiunH,  it  is  to  be  pulled  down ;  the 
infra-hyoid  muscles  are  Mparated,  and,  after  having  determined  the 
exact  position  of  the  crico- thyroid  artery,  the  bistoury  h  passed  through 
the  membrane  which  unites  the  two  cartilages.  This  puncture  permits 
the  employment  of  a  probe-pointed  bistoury  or  strong  scissors  to  divide 
the  thyroid  cartilage  from  below  upwards.  The  division  must  be 
made  exactly  in  thu  middle  tine,  not  to  interfere  with  the  insertion  of 
the  rocal  cliords.  In  the  adult  the  cartilage  is  very  hard,  and  the  left 
thumb  will  lie  needed  to  assist  the  passage  of  the  blade.  In  the  aged 
Ltho  cartilage,  being  bony,  will  need  perhaps  to  Ire  sawu. 


sion  is  mode  through  the  integumeni  commencing  at  the 
■e  of  the  thyroid  cartilage  and  extending  an  inch  below  the 
:  margin  of  the  cricoid  oartilage.  The  cervical  fascia  is  then 
pTided,  and  the  infra-byoid  muscles  separated  from  each  other  in  the 
IBiddle  line,  together  with  any  veins  which  may  there  appear  ;  next, 
i  beneath  the  muscles  is  sepamted,  and  the  isthmus  of  the 
Ibyroid  gland  pushed  downwards,  if  in  the  way  of  the  operator,  and 
Hie  crioo-thyroid  membrane  is  thus  exposed.  If  the  crico-thyriMd 
M  large,  it  is  seen  crossing  the  membrane,  and  must  b«  avoided 
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in  opening  the  larynx.  Sume  sur^enns  advise  that  the  membrane  Bball 
be  opened  by  a  longitudinal  incision,  and  enlarged,  if  necessnty,  by  a 
crucial  inciaion.  The  author  makes  only  a  tranaverse  incision,  and 
of  sufficient  eize  to   enable  the  tube    to  be  inserted   without  iucon- 

Larvniki-tkaikkotiimy. 

This  operation  was  performed  aucceaefully  by  Boyer.  The  incision 
extends  from  the  lower  edge  of  the  thyroid  cartilage  to  the  first  three 
rings  of  the  trachea  (inclusive).  The  muscles  are  separated,  the 
thyroid  gland  and  the  crico-thyroid  artery  pulled  upwards,  and  the 
bistoury,  passed  in  just  below  the  artery  successively  divides  the 
orino-thyroid  membrane,  the  cricoid  cartilage,  and  the  first  rings  of  the 
trachea. 

The  divided  cricoid  turns  forcibly  inward^i,  and  it  is  difficult  to 
sepamte  the  edges.  The  passage  of  a  canula  is  almost  impossible, 
except  throagh  the  rings  of  the  trachea. 

Tbaciikotiimv. 

In  some  cases,  for  this  operation,  trocars  of  various  sixes,  straight  or 
curved,  have  been  used  :  theyare  passed  at  once  into  the  trachea.  This 
mode  of  operation  and  these  instruments  are  now  abandoned,  aud  it  is 
preferred  to  freely  open  the  trachea  in  the  middle  line,  in  order  to 
easily  introdnce  canulat,  whiuh  answer  the  purpose  to  be  attained  better 
than  those  used  with  the  trocar. 

Anatomy  (Plato  LII.  and  explanation).— It  is  only  necessiry  here  to 
remark  that  the  lower  we  go  the  deeper  is  the  trachea,  and  that  it  is 
crossed  at  the  level  of  the  stemnm  by  the  innominate  artery,  and  that 
in  the  case  of  croup  or  impaction  of  foreign  bodies  the  soft  parts  may 
he  infiltrated  with  sernm  or  air. 

Thf.  in»1riimeiii»  (supposing  the  case  to  be  one  of  croup)  needed  are  : 
(I.)  A  straight  bistoury.  (2.)  Dissecting  forceps.  [X)  Blunt  hooks 
or  retractors,  with  which  the  assistants  are  to  separate  the  edges  of  the 
wound,  (4.)  A  sharp  hook  or  tat'tooth  forceps  to  hold  the  trachea 
firm  whildt  the  rings  are  cut.  (ii.)  Dilating  forceps,  or  a  dilator.  (6.) 
Single  or  double  canulm  \  a  hair  [irobang  to  clean  the  cannbe,  and 
sponge  prohangs  to  clean  the  trachea.  In  extracting  foreign  bodies 
long  carved  forceps  are  needed,  in  order  to  reach  a  substance  impacted 
above  or  below  the  point  of  the  incision. 

OpfTttlioii. — We  here  insert  the  description  given  by  Troosseau  ; 

'The  child  ties  on  a  table,  a  rolled  pillow  under  thenape  of  the  neck, 
to  make  the  front  of  the  neck  cuT^e  well  forward — an  important  con- 
dition ;  the  -Hurgeon  (having  at  least  three  assistants)  cuts  quickly 
through  tlte  skin,  then  raore  carefnily  penetrates  to  the  trachea,  until 
the  tracheal  rings  are  exposed.  The  trachea  is  then  sufficiently  opened. 
If  possible  the  venons  truukH  rhould  be  avoided  ;  if  they  eanimt  b« 
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BcToided,  out  them  titroagh  without  stopping  to  tie  them,  as  tbe  bleeding 
1  will  Rtop  (Itroctljr  the  tabe  in  placed  ia  the  trachea. 

'  When  the  tr»chm  has  been  o|ieiie(l,  the  biaachee  of  a  dilating 
Biiutruinent  tnuat  be  passed  between  its  edi^es  ;  lift  the  child,  and  wait 
r  a  few  moments  until  breathing  has  become  regular  and  tbe  bleeding 
&  stopped, 

'  If,  in  apite  of  the  opening,  the  child  romaina  in  a  state  of  partial 
Fuphyiia  or  syncope,  cold  water  must  be  thrown  on  the  child's  face,  and 
the  plomed  end  of  a  pen  must  be  ])aascd  down  the  trachea  to  excite 
contraction  of  the  inspiratory  musclex. 

'Should  there  be  orthopntei,  Home  drops  of  told  water  are  thrown 
into  the  trachea,  or  tbe  latter  is  cleared  with  a  probniig.  which  consists 
of  a  small  sponge  fixed  to  tbe  end  of  a  llexilile  wfa&lelMine  stem.  This 
will  help  to  dear  the  windpijie  of  blood  or  false  meinbmnes,  which 
may  be  present  in  it  or  in  the  bronchi. 

I'  I  advised  above  that  wounded  veins  are  not  always  to  be  tied.    This 
precept  is  sopported  by  the  experience  of  Bretouaean  and  myself. 
'  If  we  slowly  and  snocessiTely  cut  through  the  tiMnes  between  tbe 
aldn  and  trachea,  we  see  in  each  inspiratory  movement  tbe  expansion 
of  the  thyroid  veins  in  the  wound. 
'When  they  are  situate  on  the  sides  of  the  opening  made  by  the 
bistoury,  cut  above  them  ;  but  if  they  are  just  under  the  edge  of  the 
instrument  they  may  be  separated  by  blunt  hooks,  which  can  be  done 
"without  dithculty. 
'However,  the  thyroid  veins  of  the  two  sides  sometimes  anastomose 
jwroHS  Uie  trachea,  in  which  case  they  must  lie  cut.    Mnch  blood  flows, 
which  can  aeoally  bo  stopped  by  premnrc  with  the  tip  of  the  finger  by 
the  surgeon  on  one  side  or  by  an  assiKtant  on  tbe  other  side.     In  the 
meojitime  tbe  incision  is  contiimed,  guiding  the  knife  along  tbe  finger- 

■  Bail  (deep  in  the  wound),  and  taking  care  to  sponge  often,  until   tbe 
trachea  is  seen,  when  it  is  quickly  opened,  and  the  dilator  inserted  ', 
the  bleeiling  then  stops  at  once. 
'  I  advise,  then,  that  the  veins  be  not  tied,  because,  having  performed 
the  O[»eration   121   times,  I  have   never  foand  the  need  of  doing  su. 
Bendes  which,  the  ligature  may  prove  hazardous,  partly  by  inducing 
phlebitis,  which  is  particnhirly  dangerous  in  this  region,  and  partly  by 
L.protracting  un  operation  which  is  often  done  under  circnm stances  when 
WW  is  most  important  not  to  lose  any  time. 

Acri/ieriliidaiitiijiiiiiralioH. — C>ne  of  these  is  htemorrbage.  We  have 
1  how  mre  an4  bow  very  seldom  this  ia  serious.  But  if  we  are 
[  obliged  to  cat  Mveral  thyniid  veins,  and  the  blood  ]ionrg  out  in  a 
I  atrcam,  tbe  trachea  must  be  taken  between  the  ulnar  edge  of  the  first 
L  finger  and  tbe  ndial  edge  of  the  middle  finger  (passed  deeply  into  the 
f  wound  till  the  spine  is  touched),  then  cut  the  trachen  open  quickly 
I  from  below  upwards,  and  at  the  same  instant  pass  in  tbe  dilator,  and 
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the  bleeding  will  atop.  I  do  not  speak  of  faffimorrhage  from  the  thyrcnd 
artery  or  the  innomitiiite  ;  it  is  clear  that  snch  vessels  mnat  be  tied  at 
once  to  save  the  patient's  life.  I  don't  know  that  Huch  an  accident  haa 
ever  happened  ;  bnt  I  have  many  times  felt  under  my  finger  the  beat- 
ing of  the  innominate  artery,  which  I  should  certainly  have  cnt  if  I 
had  moved  my  bistoury  carelessly  in  the  lower  end  of  the  wound. 

'  I  have  many  times  seen  asphyida  arise  and  breathing  atnp  daring 
the  operation  ;  the  patient  was  in  a  state  of  apparent  death  I  finished 
the  incisiun  as  ijuickly  as  possible,  (uissed  the  cannla  in  ;  then,  the 
patient  being  placed  on  his  side  (if  blood  has  run  down  the  trachea,  or 
on  his  back  if  not),  I  made  alternate  pressure  on  the  stomach  and 
chest,  which  initiated  respiratory  movements,  and  all  my  patients  Imre 
returned  to  life. 

'Syncope  is  a  more  common  accident,  appearing  usnaily  just  after 
the  operation,  at  the  moment  when,  the  breathing  becoming  easy, 
cerebral  congestion  ceases  suddenly.  I  once  saw  it  last  nearly  an  bonr ; 
still  it  was  not  /atal.  I  merely  throw  cold  water  on  the  face,  and 
some  drops  into  the  trachea,  mopping  it  out  briskly  ;  and  I  keep  the 
patient  lying  flat. 

'  As  to  the  passage  of  blood  into  the  trachea,  much  bas  been  said 
about  it,  but  I  have  never  seen  serious  results  from  it,  provided  that 
the  dilator  is  used  at  once,  and  the  lips  of  the  tracheal  wound  are  kept 
open  ;  or  that,  by  some  means  or  other,  a  good-sized  canula  is  promptly 
put  in  :  for  if  after  having  made  the  opening  the  surgeon  fnmbles, 
and  cannot  introduce  the  canula,  a  lot  of  blood  passes  into  the  tmcbea 
at  every  inspiration  ;  and  the  air  not  being  able  to  enter,  asphyxia  may 
be  the  immediate  result ;  the  bEemorrhage  is  also  kept  np  by  the  con- 
tinued obstruction  to  the  breathing. 

'  If,  on  the  other  hand,  the  dilator  keeps  the  tracheal  wound  open, 
the  air  passes  in  easily,  and  blows  out  the  small  quantity  of  blood 
which  has  entered,  and  the  return  of  normal  breathing  checking  the 
hemorrhage,  there  is  no  longer  any  infiux  of  blood  ;  if  liy  chance  some 
blood  fincts  its  way  down  into  the  bronchi,  the  patient  can  usually 
expel  it  himself  ;  if  there  be  any  ditficnlty  in  the  matter,  the  nse  of 
the  probang  will  generally  effectually  clear  the  passage. 

'  The  respiration  is  usually  relieved  directly  after  the  operation.  If 
it  continues  embarrassed,  then  there  are  some  clota  of  blood,  or  false 
roembranes,  in  the  chief  brouchi.  When  we  are  concerned  alone  with 
blood-clots,  it  suffices,  the  trachea  being  kept  open  by  the  dilator,  or 
hy  the  canula  already  in  position,  to  throw  a  few  drops  of  cold  water 
into  the  passage,  and  sponge  it  out, 

'  When  there  are  false  membranes  in  the  tmohea,  it  is  convenient  to 
leave  the  dilator  in  the  wound  till  they  are  expelled,  which  is  assiated 
by  dropping  cold  water  into  the  tmchua,  and  then  by  repeatedly  using 
the  little  probang.    Yet,  in  spite  of  these  measures,  sometimes  the 
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^^^B&Ue  membrntiM  remain  fixed  b;  tbo  attach  men  ta  tboy  havo  formed  to 

^^"  prolongations  into  the  bronchi,  while  the  nppar  part  is  broken  and 

movable.     Then  one  can,  in  someciLBe^, seize  them  with  forceps  posaod 

ihreti|{h  the  openiii);,  and  by  gentle  traction  remove  them. 

'  If  the  child  i?  strong,  and  has  energetically  expelled  the  ftilHe  meni- 

Ibranea  from  the  air-pasiAgee,  and  if  after  the  openttioc  the  breatbin^ 
ii  easy,  then,  before  introducing  the  cmnk.  Sft««n  or  twenty  drop:!  of 
a  solution  n(  nitrate  of  silver  (five  graiiw  to  the  ounce)  are  to  be 
dropped  into  the  trachea  in  t<vo  pottions  ;  or  if  there  is  reason  to 
Mippoite  that  the  larynx  aloue  bM  been  invaded  by  the  diphtheria,  then 
ft  prohiing  Bonked  in  a  atrong  solution  of  nitrate  of  silver  (eighty 
greint  lo  tbo  ounce)  is  pnswd  along  the  trachea. 

'  The  auwla  is  then  introduced  :  but  tbis  should  take  placo  imme- 
diUcly  in  the  case  of  children  operated  on  in  the  last  stige  of  croup. 
And  a  few  drops  of  cold  water  in  the  trachea,  followed  by  sponging 

I  out,  will  be  the  only  measure  practicable. 
'  VoauUr. — The  canula  should  be  of  sucb  length  that  at  the  moment 
it  is  introduced  into  the  trachea,  it  passes  along  the  canal  to  a  diatuncu 
^  nearly  an  inch.  This  is  indispensable,  for  the  day  after  the  opcra- 
'tion  the  skin  and  adjacent  ttstiues  will  be  swollen  to  such  a  degree  that 
'tiie  canula  will  not  peoetratc  more  than  ^  of  an  inch.  If  tbe  canula  is 
not  long  enough,  it  starts  from  the  traufaes  in  the  attacks  of  cough,  and 
the  child  may  be  suffocated. 

'  If  it  is  essential  to  have  a  canula  of  good   length,  it  is  still  dio:x> 
tmportnat  to  have  it  large  enough.     For  infants  from  six  months  lo 
.  two  years  old  the  tracheal  opening  of  the  canula  should  be  \  inch  in 
leter  ;  for  those  of  two  to  four  years  old,  \  inch  ;  for  youths,  ^  inch ; 
B'for  people  of  great  stature,  }  inch. 

'  The  canula  muitt  he  withdrawn  whenever  tbe  respiration  is  ora- 

,  if  there  is  reason  to  tbink   that  the  obstmction  is  in  the 

■tificiul  air-passage.     In  general  it  is  enoogh  to  change  the  o.iduU 

~n  twenty-four  hours.    Tbe  expulsion  of  fahte  membranos,  which 

tronld  obstruct  tbe  paiwnge,  and  abundance  of  mucus  would  demand 

«  frequent  attention. 

'When,  instead  of  the  single  canula,  a  double  one  is  used,  the  inner 

e  must  be  withdrawn  every  three  hours  and  replaced  at  once  ;  thia 

is  done  without  the  patient's  perceiving  it,  and  renders  the  blocking  of 

Lubes  almost  iu|K>S£tble. 

'  During  the  first  two  or  three  days,  when  the  canula  is  withdrawn. 

a  tracheal  wound  closes  directly,  and  to  such  an  extent  \a  to  cause 

l^mplomB  of  asphyxia  ;  therefore  another  canala  or  a  dilator  must  b^ 

Bpwsed  in  at  once,  aud  tbe  dilator  is  very  useful  when  the  cunulic  arc 

■  ichanged,  preventing  a  great  deal  of  saSvriug  on  the  lutient's  port. 

'  The  moment  when  the  canula  is  removed,  or  the  wound  is  held 
I  open  by  means  of  tbe  dilator,  ix  that  which  should  be  chosen  for 


teaching  the  mnoooa  membniRe  with  i<olntioQS,  or  sponging  ont  the 
trachea  with  a  probang. 

'  At  the  end  of  two  or  three  days  the  wound  in  the  trachea  remains 
open  for  some  minutes  after  the  removiLl  of  the  tube,  which  can  then 
be  eauily  replaced  without  tho  aid  of  the  dilator.  On  about  the  eighth 
diiy  the  tracheal  wound  will  keep  open  for  nearly  an  hour  ;  later  on 
the  patency  will  last  through  a  whole  day,  or  even  longer. 

'  When,  abont  four  or  five  daya  after  the  operation,  the  patient 
seemti  ta  he  going  on  well,  the  tube  nhould  be  allowed  to  remain  out 
for  a  short  tine,  that  the  air  going  into  the  larynx  may  displace  the 
mucous  and  false  membrunos,  and  clear  its  way  through  the  organ. 
The  permeability  of  this  air  passage  may  be  moasnred  in  this  way. 
This  is  HO  much  the  more  important,  as  it  is  considered  the  first  mla 
in  trscheototny  to  withdraw  the  lube  as  soon  na  possible. 

'  If  the  air  has  appeared  to  [laKS  through  the  larynx,  a  perforated 
canula  should  be  introduced,  and  the  orifice  should  bo  stopped  with  a 

'  For  some  ninutes  the  breathing  seems  to  be  easy,  though  perhaps 
the  amount  of  air  passing  is  insufliciont ;  but  gradually  the  respiration 
bocomea  oicitod,  and  the  child  would  die  of  suffocation  if  the  obstacle 
were  not  taken  away.  But  if  there  is  little  trouble  in  the  breathing, 
the  cork  may  be  left  in,  and  some  coughing  effort  drives  the  air  with 
any  faleo  membranes  through  the  laryni,  and  the  passage  becomes 
more  clear.  From  day  to  day  the  size  of  the  cannlm  may  be  gradoally 
lessened,  and  the  instruments  are  finally  abandoned  when  the  patient 
can  breathe  with  the  orifiue  closed. 

'  When  the  oaiiuls  in  taken  away,  the  edges  of  the  wound  are  to  be 
drawn  together  with  court- plaster.  This  dressing,  renewed  two  or 
three  times  a  day,  is  sufficient  in  most  cases.  In  u  very  short  time 
usually  tho  trachea  closes  completely  ;  the  wound  in  the  other  Boft 
parts  also  soon  closes,  and  the  cicatrix  in  not  important.     , 

'On  one  occasion  I  was  able  to  remove  the  cannla  finally  at  the  end 
of  tour  days  ;  sometimes  it  has  been  from  the  sixth  to  the  eighth, 
imually  from  the  sixth  to  the  thirteenth  ;  once  on  the  forty-seoond 
day  :  once  on  the  fifty-third.  When  no  accident  arises,  then  the 
X  clears  itself  in  from  four  to  thirteen  days.  I  have  never  yet 
BiTial  fistula  "  after  tncbeotomy. 

ifHt  aftrr  ojiero/ion.^When  a  child  has  reached  the  extreme 
<e  of  croup,  some  physicians  consider  that  there  is  only  one  tnxtt- 
Tient  indicatod—do  tracheotomy  and  put  in  a  canula.  For  my  part, 
tracheotomy  appears  to  bo  the  means  to  warf  off  asphyxia,  which  will 
kill  the  patient,  and  afterwards  to  convey  to  the  mucous  membrane  of 
the  trachea  and  l)ronchi  applications  capable  of  stopping  the  reproduotion 
orestensionof  false  membranes.  I  know  that  many  of  my  (•ou/rtrM  have 
been  sacjssEf  ul  while  they  have  been  satisfied  with  frequently  changing 


ilie,  and  aponging  from  time  to  time,  but  I  have  [rrefeired  to 

:p  ap  local  medicatioD.     I  trsclieotomized  in  sucoeBsion  twenty  ctail- 

jb«n,  and  applied  no  lotione  to  the  mucous  membmneB,  and  the  reHuIta 

90  unfavourable  that  I  relumed  to  the  topical  medication  which 

had  been  «o  benoBcial  previously  in  ray  bauds. 

'  The  topical  treatment  which  I  hare  adopted  is  the  following  ;  it  ia 
that  of  Bretoniieau  : 

•  As  bas  been  said  before,  if  the  child  is  strong,  if  he  baa  forcibly 
expelled  the  ^Iso  membranee  from  tbe  air-passages,  and  if  after  the 
opemlion  the  breathing  is  good,  then,  before  intriHlucing  the  cannla, 
at  two  or  three  timeit  the  following  solution  is  dropped  into  tbe 
trachea  :  fifteen  or  twenty  drops  of  a  solution  of  nitrate  of  silver,  five 
r|puns  to  the  ounce.  This  application  is  to  be  made  four  times  the 
it  day.  three  timea  the  second  and  third  day,  once  or  twice  tbe  third 
ly,  and  then  it  is  given  up.  At  the  same  time  a  probany  in  used  in 
trachea,  consisting  of  a  very  small  sponge  fixed  to  the  end  of  a 
very  flexible  whalebone  stem,  and  soaked  in  a  atrong  solution  (one 
,]NUt  in  five  of  water)  of  nitrate  of  silver. 

This  last  method  is  enough,  if  there  is  reason  to  believe  that  the 

I&rynx  alone  is  affected.    Cauterization  in  this  manner  is  to  be  repeated 

iften,  and  for  the  same  length  of  time,  as  tbe  prohang  application 

ibove  mentioned.    The  use  of  the  probang  alone,  and  the  dropping  in 

;«f  water,  are  important  additions  to  the  above  treatment. 

If  the  cough  is  loose,  and  the  expectoration  free,  there  will  be  no 
lAeed  of  the  water.  On  the  other  hand,  eight  or  ten  drops  of  Inke- 
irarra  water  dropped  in  once  or  twice  every  honr  will  mii  with  the 
mncns.  soften  it.  and  assist  ita  ejection. 

'  Water  should  always  be  inj^ted  or  dropped  into  the  cannla  after 
Using  caustic  solution  to  break  up  the  coagulated  mucus  and  help  its 
«xpnluon.  The  use  of  water  should  be  many  times  in  an  hour ;  and 
if  tbe  respirations  are  rapid  and  "serratic,"  that  is,  if  they  resemble 
the  sonnd  of  a  saw  cutting  stone,  every  use  of  tbe  probang  should  be 
followed  by  dropping  in  water. 

'  The  cannla  and  trncbeii  mtist  be  sponged  whenever  respiration 
Appears  embarrassed  ;  and  the  operation  will  be  more  eHicacious  if 
preceded  by  the  use  of  water.  If  a  sound  of  a  clockvalve  is  heard  in 
the  trachea,  or  a  peculiar  whistling  gives  reason  for  thinking  that  there 
are  movable  false  membranes,  then  freqaent  use  of  tbe  probang  must 
be  made  until  the  membranes  are  detached  and  expelled,  and  tbe  most 
iln]>ortiint  time  for  using  the  sponge  is  when  the  canula  has  been 
removed,  the  lips  of  tbe  trachea  being  sepi:rated  by  the  dilator.  It  is 
all  the  more  needed  when  the  progress  of  tbv  patient  is  not  favourable. 
It  never  canses  any  harm,  and  is  always  followed  by  euier  breathing, 
«ven  when  tbe  child  is  at  his  last  gasp,  and  possibly  there  are  so  men- 
brancK  nor  mucus  to  he  removed. 


'With  this  mode  of  treatment,  carefully  employed  by  Bretonnpan 
and  myself,  Kucceas  bae  not  been  very  Btriking  ;  hut  lately  Bretonneou 
has  saved  fix  out  of  twenty  children  operated  on,  and  I  have  hnd 
twenty-aeveu  recoveries  out  of  ITJ  ca^es.  Leclerc  has  Bucceasfnlly 
aperat«fl  on  two  children,  treating  them  in  the  same  manner.  Vel- 
pesu,  A  pupil  like  myself  of  Bretounoau,  has  saved  two  children  out  of 
ten.  Petel,  following  the  same  course  of  treatment,  has  bad  threo 
recoveries  after  ax  operations.  Thus  out  of  Ui')  eases  there  have  been 
thirty-nine  recoveries,  that  is  to  say,  rather  more  than  one-fourth,  I 
should  like  to  have  been  aide  to  compare  the  ciisea  wliosie  after-treat- 
ment was  according  to  my  method,  with  those  treated  more  amply. 
Bat  we  know  that  there  are  now  living  in  Paris  nearly  fifteen  children 
tincheotomized  in  the  laat  stage  of  croup,  and  in  whom  our  methwl 
was  not  followed.' 
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PLATE  LVII. 
EXTIHPATIOX  OF  THE  BREAST.-EMP^-EMA. 

Fig.  1. — Amputation  of  thr  lirta*t.—a,  b,  c,  First  curved  incision  nude 
at  the  base  of  a  cancerons  mamma  ;  c'.  h'  it,  second  incision,  which  witb 
the  first  inclndea  the  breast  in  an  elliptic  flap, 

Fig.  2. — Ih-tting  a/lei'  ojieriilioii. — a,  a',  a,  a',  etc.,  Adhesire  strips 
k«epjng  the  edges  of  the  wound  toguther,  A  strip  of  lint,  b,  is 
fastened  in  the  angle  of  the  wound  for  drainage. 

Fig.  Z.—Anatnmy  of  tlie  chftl-icalU  and  iiitrreiittal  ar/frfM.— These 
artericM  divide  into  two  bianchee  about  the  pogterior  third  of  the  rib. 
The  upper  branch  (which  is  the  larger)  runii  in  the  groove  on  the 
under  side  of  the  rib  above,  and  leaves  it  about  the  anterior  third> 
The  inferior  branch  runs  along  the  upper  edge  of  the  rib  below. 

Fig.  i.—  Ojtrralioii/'ir  'in/iymia. — .S^dillufn  operali/jn. 

EjtTiiti-Ariii\  iif  TiiE  Bkka.«t. 

The  adrrhouB  or  sarcomatonn  tnmooia,  which  are  developed  in  tha 

bresat,  most  commonly  call  for  this  operation.     Many  surgeons  itnv 

objected  to  the  operation  on  account  of  the  tendency  to  recmrenoe  of 

the  tomonr. 

The  patient  lies  on  the  table,  the  body  turned  to  the  side  opposite 
to  that  affected,  the  arm  held  away  from  the  cbe«t,  m>  ns  to  stretch  the 
fibres  of  the  Pcctondii)  Major.  The  Burgeou  staDds  on  the  side  he  is 
going  to  opemte  upon  ;  many  asfislants  are  arranged  round  tlie  patient 
■O  as  to  lend  intelligent  help  to  the  operator. 

Two  semi-elliptic  incisions,  one  below,  with  the  concavity  upwards, 
the  other  above,  witb  the  concavity  downirards.  will  comprise  in  an 
elliptic  flap  all  the  diseased  parts  and  some  healthy  tissue.  Tbe 
incisions  should  be  made  obliquely  from  above  downwards,  from 
within  outwards. 

The  tumour  is  held  with  the  fingers,  oi'  with  a  hook  which  is  to  be 
held  by  an  assistant  if  the  growth  is  of  Inrge  siio  ;  and  the  operator 
firet  dissects  from  below  upwards,  then  from  above  downwards,  taking 
oare  to  remove  a  layer  of  sound  tisane.  (.'ommeRcing  the  dissection  at 
the  lower  part  of  the  tumour,  we  are  nol  troubled  by  the  blood  wbich 
would  run  over  the  parts  to  be  cut  if  the  operation  began  above.  Yet 
some  operators  prefer  dissecting  downwards,  not  to  catch  the  biBloary 
under  the  Pectoialia.  TiVhen  the  tumour  is  very  hirge,  it  is  t«  Iw 
niaed  by  strokes  of  the  knife  made  aJtemalely  above  and  l»elow,  bo  as 
to  gradually  isolate  the  mass  from  the  periphery  towards  the  centre. 
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Frequently  the  tissue  caii  be  torn  through  with  the  fingers,  and  tbotfl 
a  good  deal  of  hsmoirhage  prevented.  Much  of  ibo  bleeding  may  b»  \ 
prevented  by  applying  Spencer  Wells's  artery-compressora. 

When  tho  tumour  has  been  removed,  the  arteries  tied,  the  wonnd 
sponged,  we  proceed  to  examine  the  subjacent  tisKuea.     All  the  paiia  J 
which  appeHr  changed  should  bo  taken  away,  either  with  the  knife  i 
with  the  curved  scissors.     Suspected  glands  must  he  exposed  to  vie 
by  leugthening  the  incision,  or  twisted  out  with  the  fingers.    It 
generally  at  the  level  of  the  thoracic  vessels — below,  on  the  Serratn 
Magnns  ;  and  above,  under  the  Pectoralia  Minor — that  affected  glaii 
are  found,    (The  unatomy  of  tho  axilla  is  given  at  ])age  25,  Plate  IX.}!! 
The  operation  ended,  it  is  necec-nary  to  dress  the  wound  at  once.     Th«  ' 
author  employs  strict  Listerian  dressings,  but,  instead  of  inserting  the 
drainage-tube  through  the  original  incision,  prefers  to  completely  doM 
tbat  incision,  and  make  a  small  opening  for  the  tube  in  the  most  de- 
pendent portion  of  the  wound.     Over  tbe  wound  a  large  Bat  sponga 
made  antiseptic  may  be  applied,  to  catch  and  render  aseptic  any 
escaping  blood.    If  the  edges  are  capable  of  easy  extension,  they  may 
be  brought  tt^ther  by  means  of  twisted  Butures.     In  cases  where  the 
approximation  of  the  edges  is  difficult,  the  edges  may  be  dissected  Up 
to  a  movable  distance  to  separate  them  from  the  aubjaoent  parts.  Thft 
dcatriz  of  the  wound  will  be  watched  carefully,  and  if  any  bnda  of 
malignant  growth  appear  they  must  be  ut  once  removed.  ^ 


pon  the 
alrel^fl 


FLUIDS  IN  THE  CHEST  {Figs.  3,  4).  ■ 

PoB,  serum,  or  blood  contained  in  the  thoracic  cavity  may  require 
removal.  In  the  normal  state  tbo  luugs  till  the  cbext,  but  when  there 
is  a  collection  of  fluid  in  the  cavity  of  tbe  pleura,  it  presses  upon  tlw  _ 
lungs  from  withont  inwards.  The  effusion  may  be  so  great  as  tt 
press  the  long,  and  thus  to  obstruct  respiration.  We  have  aire 
remarked  that  blood,  pua,  serum,  and  even  gas  may  collect  i  _ 

pleura,  and  necessitate  an  operation  ;  and  tbe  nature  of  the  effused 
fluid,  its  qnantity,  its  situation,  the  different  complications  to  which  it 
gives  rise,  constitute  so  many  indications  for  the  operation,  either  at 
any  spot  which  the  operator  chooses  to  select,  or  at  some  particular 
spot  where  the  operation  is  alone  feasible. 

Effution  of  blood.— U  the  effusion  of  blood  is  the  result  of  an  injury,  j 
the  surgeon  should  not  be  in  a  hurry  to  evacuate  the  fluid,  the  p' 
of  wbicb  tends  to  close  the  ruptured  vessel  and  to  arrest  the  hKraof^  fl 
rhnge.     Care  must  be  taken  to  place  the  patient  in  a  proper  position,^ 
to  close  the  wound  which  has  given  rise  to  the  hiemorrhage,  and  t 
moderate  the  flow  of  blood  by  appropriate  general  treatment.    Sever 
days  shonid  elapse  liefore  any  attempt  is  made  to 
effused  fluid  by  a  counter  opening. 


I 
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SQppnntion  within  the  pleara  may  terminate  (1)  bj  alcemtion  of 
tte  porenchynui  of  the  Inng,  and  evncimtioo  of  the  pus  through  the 
bronchi,  tnutbeB,  and  moath  :  ('2)  the  pus  may  escape  externallj'  by 
ulceration  through  the  pnrieteB  of  the  chest. 

Efatioii  of  nrrum.—Siirgiixil  interference  is  uncalled  for  at  the  be- 
ginning of  pleurisy,  and  when  the  influniQiation  la  still  in  its  acnte 
Vtage.  nnleBB  a  fatal  issue  from  compression  is  feared.  Nor  should  an 
Leperation  be  ventured  upon  in  thnse  chronic  pleariries  where  the 
sffnsion  continues  long  after  the  attack,  and  where  the  lung,  driven 
back  upon  itaelf,  is  no  longer  able  to  exert  its  elasticity,  unless  all 
other  treatment  ha*  failed. 

Efafiou  of  ijat. — Air  or  gas  effusttd  in  the  pleura,  unless  ivwooiated 
iritb  Bnppumtion.  is  so  quickly  reabsorbed  when  the  cau«e  of  the 
efEnsion  is  slight,  that  it  is  quite  unnecessary  to  resort  to  nn  opera- 
According  to  Galen,  the  Greeks  perforated  the  chest  with  a  red-hot 
I  iron — a  method  which  was  adopted  by  Puulua  .^gineta.  The  opera- 
I  tion  for  empyema — sometimes  practised  in  the  form  of  canterixation, 
^mt  other  times  by  an  incision  into  the  intercostal  spaces,  or  trephining 
I  file  ribs  themaelTes— has  lieeu  attended  at  various  timet  by  very  dif- 
I  ferent  results.  After  having  been  more  than  once  abandoned  and 
I  ig&in  revived,  it  was  finally  established  as  a  legitimate  opi^mtion  by 
[  JMonis,  Ledran,  Fonbert,  and  Morand. 

The  pathological  considerations  abore  mentioned  suHii^iently  iodicate 

Ibe  relative  value  of  the  operations  that  have  just  been  deacribed, 

. .  BeroUR  effusions  will  require  small  tappings  with  the  aspirator,  so  as 

f  (o  favour  the  slow  and  progressive  discharges  of  the  fluid,  great  care 

I  Imog  taken  not  to  allow  air  to  enter  the  chest,  or  suppuration  will 

bOow.     Collections  of  coagnlnied  blood,  or  of  pns,  necessitate  larger 

penings. 

In  hg/lrolhnrai:  it  is  wrong  to  complclel)'  empty  the  chest  at  one 
V-iappiog.  Many  cas^  have  died  at  the  moment  in  consequence  of  auch 
T'<  proceeding,  It  is  better  to  remove  the  fluid  by  the  aspirator  slowly, 
I  repeating  the  tapping  if  necessary, 

jtf.  Slan»ki''t  oprratinu. — Aooonling  to  M.  Stanski,  the  most  essential 
i  indication  is  to  fill  up  and  to  obliterate  the  sac,  to  prevent  the  entrance 
r  into  the  thorax,  and  to  eahnust  the  source  of  the  secretions.  To 
V.lttun  these  objects  he  makca  use  of  a  com]ilex  instrument  consisting 
l-of  a  onpping-glasB  fitted  to  a  trocar,  and  in  which  n  vacuum  can  be 
I  formed  by  means  of  a  pump,  which  completes  the  apparatus.  By  this 
I  method  of  aspiration  the  fluid  can  be  easily  removed  from  the  cavity 
I  of  Ihe  pleura.  The  air,  on  entering  the  lungs,  now  uo  longer  com- 
[  pressed,  dihilea  them,  and  approximates  the  visceral  and  parietal  aides 
I  «f  the  pleura. 
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1,  Where  Ik:  n/iof  bi  be  Kflerleil  fur  Urn  o/ieralioti.  in  o/ilio7ial.~Ax  » 
mlB  the  openiiig  in  beat  m&de  nt  some  dependent  spot  in  the  lower  part 
of  the  dheat,  and  where  there  are  no  adhesions.  The  ninth  or  tenth 
interuosUl  npace  should  be  preferred,  as  lower  dowu  the  diaphrngm 
might  be  wounded.  In  thin  eubjectH  it  in  iilways  easy  to  mark  with 
precision  the  place  where  the  opening  is  to  be  made,  tiB  the  ribs  can  ba 
felt  and  counted.  If  the  obesity  of  the  patient  does  not  admit  of  the 
intemoBtal  space  being  emctly  determined,  the  puncture  can  be  made 
about  five  fingers'  breadth  below  the  inferior  angle  of  the  acspola,  or 
about  the  breadth  of  three  fingers  above  the  carlilaginoaa  border  of 
the  riba.  The  puncture  should  be  made  more  behind  than  in  front, 
close  to  the  union  of  the  posterior  third  with  the  two  anterior  tUnla 
of  the  ciicumference  of  the  thorax. 

2.  When  Ihc  place  rhott-n  h  iinl  njiliiiiml. — This  is  indicated  by  the 
seat  of  the  effusion.  Generally  the  ndhesion  can  be  best  avoided  by 
performing  the  operation  about  the  centre  of  the  effusion. 

In  empyema  AL  Sedillot  recommends  an  opening  large  enough  to 
allow  of  a  free  discharge  of  the  fluid  ;  that  the  wound  should  be  kept 
open  by  the  introduction  of  some  foreign  body. 

With  this  view  be  makeH  through  the  skin  an  incision  about  an  inch 
in  length  at  the  place  chosen  for  the  operation.  The  deep  parts  are 
cut  to  a  less  extent,  and  layer  by  layer-  When  the  effusion  is  not  con- 
sidenibie,  or  when  it  is  circumserihed  by  adhesions,  or  when  the  walls 
of  the  sac  can  be  easily  approximated  and  brought  into  contact,  the 
complete  evacuation  of  the  pus  is  not  attended  with  any  danger.  Bat 
where  the  empyema  occupies  the  whole  pleura,  and  is  very  abundant, 
it  is  advisable  to  an'est  the  dischat^e  of  the  fluid  directly  the  jet  fails 
at  each  inspiration,  and  there  is  risk  of  iiir  entering  the  cheat.  This 
fact  shows  that  the  pus  is  not  sufficient  to  fill  the  cavity  of  the  chest 
during  its  expansion,  and  that  a  vacuum  may  be  formed.  The  aui|;eon 
should  then  place  in  the  wound  the  middle  o£  a  piece  of  lint,  in  the 
cul-de-sac  of  which  some  pellets  of  cjiarpie  should  lie  inserted,  while 
some  cotton-wool  and  a  thick  compress  and  a  bandage  nicely  itdjusted 
to  the  body  complete  the  dressings. 

Two  hours  afterwards  the  pus  may  he  again  discharged,  and  the 
operation  rejieated  at  the  same  intervola.  A  little  air  often  penetrates 
the  chest  when  the  dressings  arc  removed  ;  but  this  accident  need  not 
ci-eate  any  uneasiness,  provided  that  it  does  not  again  take  place  during 
their  reappUcatlon.  Where,  either  from  want  of  core  or  front  some 
other  cause,  the  collection  of  pus  discharges  itself  and  is  replaced  by 
air,  the  air  may  be  removed  with  M.  Stanski's  air-pump  or  some  other 
aspirator,  and  the  chest  injected  with  nn  antiseptic  fluid. 

Ei'gli'li  I'peralioii  of  Iht  jiremU  da^.—A.  free  incision  may  i>e  mode 
into  the  pleura  under  the  spray,  and  ashort  metal  drainage-tube  inserted. 
The  wound  should  be  tbeu  covered  by  a  lai^e  absorbent  sponge^  and 
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d  with  the  gaoze  drcsaini;.    This  dreesiiig  should  l>c  changed  fta 
*  often  aa  the  flaid  shows  it«elf  upon  the  surface. 

S{.  Rtybarifi  ojiei-aliuii. — This  operation,  which  ia  both  simple  and 
ingenious,  permits  of  the  continual  dischiirge  of  the  effuseil  fluid  with- 
out aUgwing  tho  air  to  enter  the  pleural  cavity.  M.  Heybard  perforates 
L  k  rib  with  a  trocar,  and  he  allows  a  canula,  or  the  barrel  of  a  quill-pen, 
f  to  remain  in  the  wonnd.     The  free  extremity  of  the  canulu  consi^^ta  of 
f  mtgat,orof  a  lube  made  of  gold.beater's  akin,  which  can  be  made  soft, 
f  Knd  the  advantage  of   which  ia  that  the  flnid  ia  the   [iluura  easily 
Mcapes  externally  at  each  inspiration,  while  the  air  is  prevented  from 
entering  the  chest  by  the  aoft  walla  of  the  akin  tube  collapaing  one 
I  against  the  other  and  closing  np  the  end  of  the  cannla.     M.  Trousaean 
lldiuiged  the  free  extremity  of  this  instrument  into  a  vesael  foil  of 
roter,  a  proceeding  which  makes  the  iotrodnction  of  air  an  imposH- 
|bility. 

An  ingenious  instrument  has  been  introduced  by  Dr.  Ward  Cousins, 

kin  which  the  trocar  slides  within  an  indiarubber  bag,  so  that  after  per- 

rating  the  pleura  aud  inserting  the  cannla,  the  trocar  ia  slid  back  to 

■(trevent  injury  to  the  lung,  aud  the  canula  remains  sarrounded  by  the 

rubber  tubing. 

PAIUCKNTESIS    lit-    TUB   PlIHIrAKllLlH. 

B  operatiou  ;  which  is  not  very  often  necessary.  When, 
■,  the  operation  is  deemed  to  be  juatiflable,  Ihe  pericardium  nuiy 
opened  in  three  situations:  (I)  between  the  fifth  and  sixth 
intercostal  space  ;  {'!)  through  the  sternum  :  and  (^)  tbrongh  the 
qpkca  which  lies  between  the  xiphoid  cartilage  and  the  cartilage  of  the 
•drenth  rib. 

1.  De»nut''*  "iKi'atiuii. — This  surgeon  made  an  incision  between  the 
With  and  seventh  left  ribs,  on  u  level  with  the  apex  of  the  heart.    The 

iscular   Htmctures  were   divided   layer  by  layer,  until   his   finger, 
into  the  wound,  felt  a  pouch   full  of  Huid.     This  Oosaolt 
ined  :  but  the  autopsy  made  four  days  afterwards  showed  that  he 
only  opened  a  uyst,  beneath  n-hich  be  found  the  pericardinm. 

2.  t'L-Kderv/i'ii  "jieralioit. — This  consists  in  trepanning  the  sternum  in 
ith   the  mediastinum.     By  this  means  a  triangular  space  is 

ihed,  the  base  of  wliich  is  formed  by  the  diaphragm,  and  whose 
imit  is  on  a  level  with  the  fifth  rib.     There  is  not  much  resistanco 
let  with  in  trepanning   the  bone  until  the  internal  periosteum  is 
This  is  very  bard,  and  therefore  the  surgeon  sliould  proceed 
oarefnUyfor  fearof  wounding  the  {ilcnra.   The  opening  being  effected, 
the  patient  should  be  made  to  lean  forward,  so  ilmt  the  pericardium 
may  come  within  ruacb  of  the  finger  of  the  operator.    A  straight 
pury  guided  by  the  finger  will  serse  to  open  the  sac, 

3.  Larrti/'t  oyrration.— In  paaaing  through,  from  below  upwards,  the 
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epnce  which  aeparates  the  left  border  of  the  xiphoid  cartilage  from  the 
cartilage  of  the  laat  true  rib,  we  come  upon  the  moat  depending  part 
of  the  pericnrdium.  By  this  method,  which  ia  preferable  to  those 
dsBcribed  above,  it  ia  easy  to  avoid  the  pleura,  the  peritoneum,  the 
diaphragm,  and  the  internal  mammary  artery. 


LESIONS  OF  THE  INTERCOSTAL  ARTERIES. 

The  only  wounds  that  can  do  much  injury  to  the  intercostal  arteries 
are  those  which  are  aented  in  the  posterior  third  of  the  cheRt.  When 
the  wounded  vessel  in  visible  it  must  bo  tied.  The  operations  which, 
independently  of  the  ligature,  have  been  undertaken  with  the  view  of 
arrenting  the  baimorrhage,  are  even  more  numeroua  than  the  recorded 
observationH  of  these  wounds.  Before  operating  it  is  necessary  to 
discover  the  source  of  the  htemoirhage.  It  has  been  proposed  to  intro- 
duce into  the  wound  a  card  bent  into  the  form  of  a  gutter. 

If  the  blood  escapes  beneath  the  card,  it  proceeds  from  some  injur;;' 
to  the  lung ;  if  above  the  card,  an  intercostal  arl«ry  is  the  source  of 
the  hemorrhage. 

In  cases  where  ^he  wound  of  the  artery  is  easily  recognised,  the 
finger,  covered  with  a  fine  compress,  like  the  finger  of  a  glove,  should 
ho  inserted  into  the  wound.  Then  the  cnl-de-sac  of  this  compress  is  to 
be  filled  with  charpie  so  as  to  form  a  kind  of  cushion  to  the  pleura. 
Lastly,  by  dniwing  out  the  compress,  not  only  can  pressure  lie  mwltr 
upon  the  thoracic  borders  of  the  wound,  but  the  intercostal  artery  will 
ulao  lie  compressed  l^{ainBt  the  groove  of  the  rib. 

It  is  not  necessary  to  describe  here  the  different  instmmonta  tluit 
have  been  contrived  for  the  treatment  of  these  wounds.  They  all  have 
the  disadvantage  of  being  little  or  not  at  aU  appUcable  to  the  caees  ; 
and  they  always  irritate  the  pleura. 
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OPERATIONS 


r 

^^^1  FaR.V(:K\TKS1K 

^^^H  fig*.  1  and  2.— It  is  generally  over  the  middle  of  a  line  a,  c,  (Fig.  I), 
^^^V  exteoding  from  tbo  umbilicua  to  the  left  nnterior  superior  spinous 
^^^H  proceu  of  the  ilium,  that  French  stu^eons  plunge  in  their  trocar  in  the 
^^^K  operation  of  paraccnteais.  By  thin  means  it  is  easy  to  avoid  the  fl(>sby 
^^^B  part*  of  the  abdominal  wall,  or  any  injnry  to  the  deep  epigastric  artery 
^^^^■.  {h.  Fig.  2)  which  oonrses  beneath  the  reotns  muscle. 
^^^H  In  England  thia  operation  ia  performed  in  the  course  of  the  lineit 
^^B  alba  (n.  b.  Fig.  I). 

^^^H      The  object  of  HbdomJiial  paracentesis  ia  tbo  evacuating  of  a  collection 

^^^H  of  fluid  in  the  peritonenm.   Ai^tes  ia  the  disease  in  which  it  is  usually 

^^^B,  practised  ;  but  this  affection  may  bo  complicated  ( 1 )  with  pregnancy ; 

^^^H  (S}withan  ovarian  cyst;  (3)  bypartitions  constituting  encysted  dropsy; 

^^^B  (4)  with  a  congenital  hydrocele.     These  vnrioua  complications  will 

^^^B.  indicate  the  place  where  the  operation  should  lie  performed.    In  the 

^^^B>  aase  of  pregnancy  care  mnst  be  taken  to  avoid  the  uterns.     It  is  under 

^^^^V  this  latter  circumslance  that  Scarpa  proposed  (o  matie  the  puncture  in 

^^^B   the  left  hypochondrium.  a  little  below  the  third  false  rib.     The  om- 

I  fatlicoB  was  selFCted  by  01!i«ier  d'Angers.     M.  Velpeau   thought   the 

puncture  might  be  mode  without  any  risk  in  any  part  of  the  left 

flank.  With  regard  to  the  best  method  to  be  adopted,  the  surgeon  should 

likewise  take  into  consideration  the  state  of  pregnancy,  the  situation 

of  the  uterus,  etc.     In   the  case  of  congeuital  hydrocele,  Itlomnd  and 

Ledran  tapped  the  hydrocele.    In  encysted  dropsies,  and  in  doubtful 

I  (uses,  fluctuation  and  the  swelling  formed  by  the  fluid  will  indtt^ate  the 
■pot  where  the  operation  should  be  performed, 
Thr  iirdiiuiry  operalion. — Punclvre  icilh  llie  trocar. — The  instruments 
reqnired  for  thia  operation  consist  of  a  trocar,  a  bimdnge  for  the  body, 
uad  a  bandage  by  means  of  which  pressure  is  made  upon  the  abdomen 
while  the  fluid  is  being  drawn  off. 
The  patient  lies  upon  thn  edge  of  the  bed,  and  the  operator  finds 
mt,  by  percussion,  the  level  and  the  extent  of  the  effusion  in  order 
that  he  may  not  plunge  the  trocar  into  that  part  of  the  alidomiua] 
wall  which  lies  over  the  coils  of  intestine.     An  incision  ^  inch  long  is 
made  through  the  integument  to  assist  the  passage  of  the  trocar.    An 
■Hsistant  makes  with  both  hands  methodical  pressure  on  the  opposite 
ports  to  that  operated  upon. 
Taking,  then,  a  good  hold  of  the  handle  of  the  trocar,  with  his  fore- 


finger  m  placed  on  it  as  to  limit  the  length  of  the  instrument  which  ia 
to  enter  the  abdamen,  the  surgeon,  with  oiio  thrust,  pluugea  it  into  the 
peritoneal  cavity.  The  cannia  is  then  held  in  its  place  with  one  hand, 
while  the  trocar  is  withdrawn  with  the  other.  Floccnli  floating  in  the 
serous  effosion,  or  even  a  ooil  of  intestine,  mny  close  the  intanud 
aperture  of  the  isanula,  and  thus  obstruct  the  evacnatioD  of  the  fluid  ; 
but  this  ohetacle  may  be  overcome  hy  inserting  a  probe  into  the 
canula,  or  by  turning  the  latter  about  in  different  directions.  The 
eraountion  of  tbo  Huid  shonld  be  effected  slowly,  while  an  asNsta.nt  at 
the  same  time  maintains  a  progressive  pressure  with  the  bandage.  The 
object  of  this  pressuro  is  to  prevent  the  too  rapid  dilatation  of  the 
mesenteric  veBsels,  and  to  avoid  the  syncope  which  might  result  from 
the  too  sudden  depletion  of  another  part  of  the  vascular  system. 

When  enough  fluid  has  been  drawn  off,  the  canula  is  removed,  and  a 
Hmall  compress  is  applied  over  the  wound,  and  is  kept  in  position  by  a 
strip  of  plaster  and  by  the  bandage  roand  the  body. 

M.  Fleari/'t  {of  Val-de-Griier.)  o/«Tu/ion. — Tbis  consists  in  introduc- 
ing into  the  canula  a  gum-clastic  catheter,  and  then  withdrawing  the 
c&nula  while  the  catheter  is  maintained  in  situ.  It  ia  said  that  the 
catheter  follows  better  the  retraction  of  the  abdominal  walla,  and  can 
be  inserted  farther  into  the  cavity  than  the  canula.  an  advantage  which 
permitB  of  its  being  allowed  to  remain  several  hours. 

If  haemorrhage  should  occur,  which  very  rarely  happens,  the  canula 
should  bo  left  in  the  wound,  or  it  should  be  replaced  by  a  piece  of  wax 
or  gum-elastic  bougie.  The  wound  may  alfo  be  raised  into  a  fold  of 
skill,  on  which  pressure  is  maintained. 

M.  Bnwhm'  nfitrntion.^^lt  sometimes  hap|>eiiB  that  the  effniioD, 
having  distended  and  ulcerated  the  skin,  makes  for  itself  an  opeoing 
on  n  level  with  the  umbilicus.  This  accidental  and  Gstalons  opening 
allows  the  fluid  to  escape  continuously.  With  the  view  of  imitAting 
this  accident,  M.  Baudons  designed  a  cannia  which,  being  allowed  to 
remain  in  the  side,  and  having  a  self-closing  action,  permits  of  the 
patient  drawing  off  the  fluid  as  fast  as  it  collects.  The  umbilicus  is  the 
pUce  selected  by  M.  Bandens  for  the  application  of  his  canula.  This 
method,  which  necessitates  the  use  of  a  special  iustmment,  is  an 
ingenious  modification  of  that  adopted  by  M.  Fleury,  but  is  not  unac- 
companied by  danger. 

Soulhey'*  operation. — In  many  cttses  of  ascites  the  flnid  is  thin  and 
clear,  and  without  floccnli.  In  such  cases  Dr.  Southey's  fine  tnKar 
may  be  inserted  with  tube  attached,  and  allowed  to  remain  until  the 
abdomen  is  sufficiently  evacuated. 

We  shall  not  here  dwell  upon  the  different  plans,  injections,  foreign 
bodies,  etc.,  that  have  been  proposed  for  the  radical  cnre  of  ascites. 
They  are  all  attended  with  danger,  and  it  is  better  to  resort  to  the 
Operation  of  paracentesis  as  often  as  the  disease  requires  it. 
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Gastrotomy  asd  Gastrostomy. 


i 

I 


GiutrotoQiy  Bjgnifies  cutting  into  the  belly,  but  the  t«nn  is  geucrally 
y  applied  to  the  oporation  of  cuUing  into  the  stomach. 

This  operation  ia  justiflahlo  when  a  foreign  body  ia  present  in  the 
atomaoh,  bat  only  when  the  foreign  body,  not  being  able  to  pass 
Ihrongh  the  pyloruN,  gives  rise  to  Gome  serious  mischief,  or  threatens 
to  make  its  way  out  externally. 

GoMtrotliimif. — This  term,  which  signifies  a  stomach- month,  ia  applied 
to  the  operation  for  cntting  into  the  stomach  with  n  view  to  retain  a 
flatolons  orifice  in  that  organ  for  the  introduction  of  food.    It  is  per- 
formed io  cases  of  obliteration  of  the  cesopbageal  passage  by  cancerous 
r<  Kid  other  growtha. 

sion  should  be  made  over  the  tnmour  or  over  the  abscess 

I  tiiat  has  been  formed.     But  if  there  are  no  external  aigna  of  the 

presence  of  a  foreign   body,  an  incision  of  .^  inches  in  length  may 

I   bemade  in  the  epigastric  r^on,  over  the  middle  line,   Tbeperitonenm 

I  Chonld  be  cantiously  divided,  the  transverse  colon  drawn  to  one  sid.>, 

and  the  anterior  surface  of  the  stomach  drawn  out  and  exposed.     Now 

the  peritoneum  is  to  be  turned  outwards,  and  the  stomach  made  to 

protrude  a  little  from  the  wound,  stitched  with  ils  surface  applied  to 

the  peritoneum  by  sutores,  which  pass  only  through  the  outer  walls  of 

the  stomach,  but  do  not  entor  its  cavity.     For  convenience  in  Bubse- 

qaently  finding  the  cavity  of  the  stomach,  a  thread  of  a  dillereut 

colour  may  be  passed  through  the  length  of  the  piece  of  the  stomach 

which  protrudes,  but  also  without  entering  its  cavity.    Now  all  the 

DDDecessary  part  of  the  wound  may  be  stitched  together,  the  sntures 

passing  through  the  abdominil  yieritonemn,  drawing  the  surfaced  of 

peritoneam  to  face  each  other.  Complete  antiseptic  dressing  should  then 

be  applied,  and  the  part  left  until  by  adhesiou  or  granulation  all  com- 

mnnication  with  the  alHlnmituU  cavity  is  obliterated.  When  the  surgeon 

I  ia  satisfied  upon  this  point,  the  coloured  thread  may  ha  sought,  and 

^^B    directed  by  it  a  needle  may  be  made  to  penetrate  the  cavity  of  the 

^^H  Btomach,  which  may  then  be  opened  to  the  reijuired  extent. 

^^^1       SSililli'l''  openitioii. — This  surgeon  makes  crucial  incisions  it  inches 

^^^B  Jb  length,  the  vertical  arm  of  which  is  on  the  left  aide  of  the  middle 

^^^B  line  of  the  body,  two  fingers'  breadth  from  the  costal  cartilage,  and 

^^^H  OOmmencing  immediately  below  the  level  of  the  ensiform  cartilage. 

^^^V  The  muscular  fibres  are  cut  through  by  these  incisions.     Un  opening 

^^^B  &e  peritoneum,  the  border  of  the  left  lobe  of  the  liver  is  sought  for. 

^^^f  uid  the  Gtomach,  which  lies  below  it,  can  be  seized  and  drawn  forward 

^^^^  'by  means  of  the  thumb  and  finger. 

^^^K  Mr.  Brr/aai  makus  the  incision  from  the  linea  semilunaris,  near  tbe 
^^^1  xiphoid  cartilage,  obliquely  downwards  and  outwards,  parallel  with  the 
^^^P  line  of  the  riba. 

1  ■        ' 
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ABSCESS  OP  THE  LIVER,  TUMOURS  FROM  BILIARY 
CALCULI,  AND  HYDATID  CYSTS. 

When  the  abscess  points  extenaallj',  and  when  there  is  distinct 
fluctuation,  the  visceral  and  parietal  kjera  of  periionenm  are  probably 
adherent,  so  that  ail  opeiiing  may  be  made  into  the  abdomen  without 
fear  of  any  escape  taking  place  into  the  peritoneal  cavity.  An  incision 
of  small  extent,  so  as  not  to  exceed  the  area  of  adhesion,  should  be 
caotiouaty  made,  when,  if  the  dii^noEiia  is  correct,  immediate  exit  will 
be  given  to  the  pua.  When  the  diagtiosis  is  doubtful,  and  the  exist- 
enoe  of  adhesions  uncertain,  it  is  advisable  to  employ  the  aspirator. 

M.  Hrcamitr'a  operatifin.—M.  Recamier  reaches  the  peritoneum  by 
repeatedly  cauterizing  the  parts  with  caustic  potash.  The  sloughing 
sets  up, the  adhesive  iotlammation,  and  the  tumour  can  be  opened  with 
the  bistoury  or  trocar.  The  walls  of  an  abscess  in  a  parenchjmatons 
o:^u  like  the  liver  cannot  become  approximated,  and  a  cavity  remains 
behind  in  which  air  may  collect.  It  bos  therefore  been  proposed  to 
substitute  for  the  pus  an  injection  of  some  emollient  fluid. 

C110LECV8TOT0MY. 

An  incision  is  made  3  inches  long  over  the  notch  of  the  liver,  and 
the  gall-bladder  is  at  once  seen.  If  the  gall-bladder  be  distended,  it 
may  be  emptied  by  an  aspirator,  and  then  an  incision  made  into  its 
buse.  1'he  wound  of  the  gall-bladder  is  to  be  stitched  to  the  wound  of 
the  altdominal  wall,  and  a  dniin^c-tnbe  in.Herted  into  the  gall-bladder. 
After  a  few  days  the  drainage-tube  may  be  removed,  and  the  wound 
entirely  heals. 

There  is  no  reason  why  cbolecyetotomy  should  not  bo  performed  in 
two  operations  aa  described  in  the  operation  for  gaalrotomy  (see 
page  227). 

WOUNDS  OF  THE  ABDOMEN. 

SiiajiU  penelraliiiii  Koundn. 
^Vhen  these  wonnds  exceed  an  inch  or  so  tn  length  they  are  almost 
invariably  followed  by  a  hernia  of  the  intestines,  or  of  the  great 
omentum.  If  the  protruding  parts  are  not  iujured,  it  will  be  sufficient 
to  wash  them  with  a  little  tepid  water  and  to  return  them.  It  is  some- 
times necesnary  to  unravel  them  before  their  reduction  can  be  effected. 
The  edges  of  the  abdominal  wound  may  be  then  accurately  brought 
together,  either  with  the  twisted  or  the  interrupted  silver  wire  sntore. 
The  sutures  should  be  carried  through  the  peritoneum  so  as  to  approxi- 
mate at  least  j  inch  of  peritoneum  to  jieritoneum,  the  tendency  of 
which  to  adhere  rapidly  is  of  the  highest  service. 
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Woiinih  alleiided  tnUh  utraiigalalio'i  of  Iht  rincera. 
The  pTotnidmg  parts  may  be  etrangukted  by  the  wound,  the  retialt 
I  of  which  may  be  so  seriona  as  to  call  for  the  prompt  ajuuHtancc  nf  the 
Kanrgeon.    The  Dature  of  the  parts  implicated  and  the  Beverity  of  the 
■injnriea  intlioted  will  indicate  what  conrae  should  be  pursued. 

Straniiui.ation  of  the  Great  Omestcm. 

The  exposed  portion  of  omentum  should  be  unfolded  in  case  it 
shonld  enclose  a  small  portion  of  bowel.  When  only  the  omentum  is 
n  the  wound,  and  when  the  patient  feela  no  dragging  [lain  in 
tnming  round,  it  is  better  not  to  disturb  it.  AdhesJoiiH  form  on  a 
level  with  the  wound,  the  external  portion  of  omentum  sloughs  and 
falls  off,  and  the  wound  itself  cicatrizes.  If,  however,  the  heruia  is  no 
large  as  to  be  exposed  to  injury,  or  to  prevent  the  patient  standing 
upright  or  turnicg  round,  it  must  be  set  free  and  returned.  The 
omentum,  being  directed  from  above  downwards,  the  rule  is  to  dis- 
connect it  towards  the  inferior  angle  of  the  wound  (see  below). 

When  the  protruding  omentum  \%  gangrenous,  it  will  be  prudent  to 
Ugatare  it  and  cut  the  slough  away  from  below,  leaving  the  pedicle  iu 
the  wound . 


Sta! 


iL'LATios  or  1 


E   INTI 


LI op 


The  (ir«t  thing  to  be  done  is  to  diminish  the  volume  of  the  ]>rotruded 

iwel  by  gentle  methodica!  pressure.      A  very  fine  trocar  may  be 

valvular  manner  into  the  intestine  in  order  to  let  out  the 

When  these  means  fiiil,  the  wound  must  be  divided  before  the 

mdnotion  is  attempted. 

The  patient  being  placed  on  his  back,  with  bis  tbighs  flexed  so  as  to 

I'dax  the  abdominal  muscles,  the  operator  presses  down  the  hernia  with 

left  hand,  while  with  the  right  he  introduces  a  hernia  .director  into 

010  upper  pan  of  the  wound.     The  director  is  then  passed  lioneatb  the 

iritoneum,  and  guides  the  blade  of  the  hemia-ltnife  in  the  division  of 

kthe  stricture.    The  operator  should  take  care  that  the  protmding  bowel 

not  overlap  (he  groove  of  the  director,  and  that  the  knife  does 

it  wound   the  non- protruding  portion  of   bowel.     The  left  indel- 

ingor  may  serve  as  a  guide  to  the  knife  instead  of  »  director. 

"When  the  director  cannot  be  introduced,  the  integument  should  be 

divided  layer  by  layer  as  far  as  the  peritoneum.    The  sui^eon,  pressing 

the  bowel  down  with  his  left  hand,  passes  the  finger  of  the  same  band 

np  to  the  superior  angle  of  the  wound,  and  by  careful  and  repeated 

incisions  reaches  the  peritoneum,  which  i^  then  divided. 
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WOUNDS  OF  THE  INTESTINE. 

Fig.  l.~M.  G^Iy't  qaiUeil  gu/ure.— The  Burgeon  takes  a  nilk  thread 
that  is  well  waxed  and  armed  with  a  needle  at  each  end.  One  of  the 
needles  is  passed  through  point  h,  above,  and  1  inch,  external  to 
the  upper  angle  of  the  wonnd,  and  is  brought  out,  from  within 
ontwards,  at  point  r,  }  inch  below.  The  second  needle  enters 
at  point  6',  and  come*  out  at  ptoint  i.'.  The  figure  illoatratea 
this  Rrst  step  of  the  operation.  The  endfi,  a,  a,  of  the  thread  are  then 
crossed  in  front  of  the  wound,  in  ^^uch  it  munner  that  the  thread  from 
point  r*  re-enters  at  r,  and  the  thread  from  point  c  rp-enters  at  c*. 
The  needles  then  make  their  exit  at  d  and  d'.  Another  crosnng  of 
the  threada  ii  made  :  that  issuing  from  if  re-entera  the  bowel  at  rf,  as 
was  done  above  at  <.'  and  c  This  proceeding  is  continued  as  far  as  i 
of  an  ineh  below  the  wonnd,  where  the  threada  are  tied  in  a  knot. 
Externally,  the  cloeure  of  the  wound  is  secured  by  a  double  thread, 
which  crosses  it  in  the  direction  of  6,  V,  e,  c",  rf,  rf,  f,  e",  and  approxi- 
mates the  serous  surface  of  its  edges  ;  internally,  two  threads  mn 
parallel  with  the  direction  of  the  wonnd,  6,  c,  rf,  e,  and  6',  <f,  iF,  e",  thus 
making  the  union  still  more  aecnre. 

Fig.  'J. — M.  Rtybard'i  operalioii. — The  illustration  shows  a  tnns- 
versc  section  of  the  bowel,  and  of  the  abdominal  wall  on  a  level  with 
the  wound  :  a.  a,  wall  of  the  abdomen  :  t,  i,  i,  bowel  ;  r,  tikblet  in- 
troduced into  the  bowel  ;  if.  il,  il,  suture  of  thread  passing  through 
and  keeping  in  apposition  the  tablet,  the  bowel,  and  the  abdominal 
wall. 

Fig.  3, — TVanifn-ie  ipoumI  of  the  bcneel. — 3f.  Jolert'»  ojieralion,— 
AppotUion  of  the  etrovt  turfacet. — Two  silk  threads,  a,  a,  and  h, 
perforate  the  upper  end  of  the  bowel.  At  the  lower  end,  the  edge  of 
the  bowel  has  been  turned  inwards,  while  the  thread,  provided  with  a 
needle  at  each  end,  passes  through  this  inverted  edge,  and  maintains 
the  inversions.  When  traction  is  made  upon  the  threads,  a  and  b,  the 
upper  end  of  the  bowel  is  invaginated  within  the  lower  portions,  and 
by  this  means  the  serous  surfaces  are  brought  into  contact. 

Fig.  4  and  4  fciV.  — .V.  Lembnl'*  oprralion — The  number  of  needles 
and  thread  required  in  this  operation  must  he  in  proportion  to  the 
number  of  sutures  to  be  applied.  One  thread,  a,  is  inserted  at  a',  and 
drawn  out  at  b :  it  then  ptasscs  over  the  transverse  wonnd,  re-enters 
the  bowel  at  b',  and  again  makes  its  exit  at  r.  The  other  threads  are 
applied  in  the  same  manner. 

Fig.  4  bU  represents  the  course  of  the  thread,  a,  h,  c,  ri.  e,  through 
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tho  wall  of  the  abdomen,  A.  It  is  only  necessarr  to  pull  tha  thread 
it,  JD  order  to  bring  the  serous  surfiice  of  the  edges  of  the 
wound  into  contact  with  each  other,  H. 

Fig,  !i.—M.  Amiittat'i  operation. — liongitndiiial  section  of  the 
bowel,  ahowiug  the  cork,  a,  a,  over  which  the  two  ends  of  the  bowel 
Are  botmd  hj  the  thread,  b,  h,  the  mticouit  surface  of  one  end  being 
broogbt  into  contact  with  tho  serous  Rnrface  of  the  other. 

Fig.  G. — Dtnaii'i  operation. — Longitudinal  section  of  the  bowel  and 
of  the  collars  or  rings.,  showing  the  disposition  of  the  appar«tni 
emplo)^  :  a,  central  collar  ;  b,  h,  the  two  eccentric  collars,  leas  deep, 
but  broader  than  tho  central  one,  ii.  One  thread,  rf,  d,  d',  't,/,/',  g, 
keeps  it  all  in  position. 

The  edge  of  the  upper  portion  of  bowel,  e,  is  folded  ronnd  the 
upper  collar,  li,  and  that  of  the  lower  portion,  d',  is  folded  in  the  same 
manner  over  the  other  collar,  f. 

The  central  collar,  a,  keeps  the  edges  of  tho  wonnd  inverted,  and 
presses  them  against  the  internal  surface  of  the  two  collars,  li,  h'.  By 
this  means  the  serous  imrfaces  of  the  intestinal  wall  are  brought  into 
contact.    The  thread,  d.  d',f,f,  g,  keeps  the  collars  in  place. 

If  the  wounded  bowel  remain  within  the  abdominal  cavity,  it  will 
bo  only  necessary  to  prevent  the  occurrence  of  inflammation  by  anti* 
phlogistic  measures.  But  when  the  abdominal  wonnd  is  large  and 
permits  of  the  coils  of  intestine  being  easily  drawn  out,  there  is 
nothing  to  prevent  a  search  being  made  for  the  wound  in  the  bowel, 
which,  if  more  than  ^  inch  in  length,  may  be  closed  with  a  suture. 

Hereafter  a  description  will  be  given  of  the  operations  by  means  of 
which  an  artiBcial  onus  may  be  established.  At  present  it  will  sufGce  to 
mention  those  meaaurea  which  are  usually  adopted  to  obtain  an  imme- 
diate cure  by  bringing  together  the  edges  of  the  wouud,  without  inter- 
fering with  the  intestinal  tube. 

These  measures  will  vary  according  as  the  wounds  are  longitudinal 
or  transverso. 

I.   Loiigitudhitd  tcoviula. 

Palft/n't  nttlhod. — This  consists  in  fastening  the  lips  of  the  intestinal 
wound  to  the  peritoueal  surface  of  the  abdomina]  wound.  For  this 
purpose  a  silk  thread  passed  through  the  edges  of  the  wound  keeps 
them  in  apposition,  while  tho  ends  of  the  thread  fastened  outside 
support  the  bowel  against  tho  externa)  wound.  This  plan,  though 
easily  carried  out,  may  lead  to  the  formation  of  an  artificial  anus. 

L^lraiit  operation. ^ifoT^  complicated  than  the  preceding,  it  involves 

riuciple.     Several  pieces  of  thread,  about  J  inch  apart,  are 

jassed  in  the  same  manner  as  in  Palfyn's  npemtion.     The  ends  of  the 

thread  are  then  united,  and  twisted  in  such  a  manner  as  to  ensure  the 

approximation  of  the  edges  of  the  wound,  the  contraction  of  the  intes- 
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tinal  wall,  and  the  ultimate  closure  of  the  wound.  The  bondle  formed 
bj  the  ends  of  the  threads  ih  fixed  ontaide  the  abdomen. 

Opeiitlion  of  M.  Ifeyhanl  (Pig.  -2,  Plate  LIX).— This  operation  has 
also  £or  its  object  the  adhesion  of  the  visceral  to  the  parietal  peri- 
toneum. A  Bmatl  longitndinal  piece  of  wood,  rounded  at  its  anglee.  is 
taken,  and  a  thread  parsed  through  two  holes  made  in  its  centre  about 
i  inch  npart.  Tbta  little  plate  thus  suspended  by  the  thread  is  intro- 
duced into  the  wound  of  the  bowel,  like  a  button  through  n  buttou- 
hole.  The  two  ends  of  the  thread  are  outside  the  inteatine.  Each  ia 
then  pnssed  through  a  needle,  and  one  Up  of  the  intestinal  wound  is 
to  be  perforated  from  within  outwards  with  one  of  the  needles,  while 
the  other  needle  is  to  be  passed  throngh  the  other  lip.  The  coil  of 
thread  thus  includes  the  plate  and  the  two  edges  of  the  wound  in  the 
bowel.  The  threads  are  then  carried  throngh  the  edges  of  the 
abdominal  wound,  from  within  outwards,  in  the  tamo  manner  as  they 
were  passed  throngh  the  intestinal  wound.  The  bowel  is  then  reduced, 
and  in  tying  the  threads  externally  the  wooden  plate  keeps  the  external 
surface  of  the  bowel  closely  applied  to  the  ahdominal  peritoneum. 

.V.  Rcybard  cuts  the  thread  two  days  after  the  operatioa  The  plate 
of  wood,  being  released,  [lasses  along  the  bowel  and  is  rejected  per 

Fig.  2  represents  a  transverse  section  of  the  bowel  applied  against 
the  parietal  peritoneom  by  M.  Reybard's  plate :  b,  h,  b,  bowel ;  c, 
wooden  plate ;  (/,  coil  of  thread ,  il,  d,  external  knot  of  the  thread 
which  passes  through  the  abdominal  wall,  a,  a. 

A.  Cooper's  operatioa. — When  the  intestinal  lesion  is  very  slight,  it 
may  be  seiied  with  a  pair  of  forceps,  and  a  ligature  applied  to  it  as  if 
it  were  a  bloodressel. 

M.  Jolert'f  tnrthod. — The  edges  of  the  wound  are  perforated  by 
several  pieces  of  thread,  then  reversed  in  such  a  manner  that  by  t}^ag 
them  the  serous  surfaces  are  kept  in  apposition. 

J/,  ilorean  Bouiard'e  operuliiiit.—The  mucous  membrane  of  the 
bowel  being  everted,  ia  excised,  and  interrupted  sutures  are  applied,  so 
as  to  keep  in  contact  the  cut  surfaces.  One  end  of  each  thread  is  cut 
near  the  knot,  while  the  other  end  should  be  passed  through  the  abdo- 
minal wall,  in  order  to  ensure  the  immediate  union  of  the  edges  of  the 
wound  and  their  adheaion  to  the  wall  of  the  abdomen. 

Tht  continued  gulure  is  applicable  to  wounds  of  the  intestine.  The 
thread  serves  the  purpose  of  fixing  the  bowel  to  the  extenud  wonad, 
and  at  the  end  of  five  or  six  days  it  can  be  gently  withdrawn. 

The  operalion  of  M.  lifglxinl.— This  is  a  modification  of  the  con- 
tinued suture.  A  sewing-needle  is  used,  with  a,  double  thread,  to  the 
free  loop  of  which  is  fixed  a  small  plug  of  lint.  The  opemtion  is  com- 
menced by  piercing  the  parts  from  within  outwards  near  the  angle  of 
the  wound.   The  small  plug  fixes  one  end  of  the  thread,  and  afterwards 
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■erres  the  pnrpoM  of  drawing  the  thread  along  with  it  in  the  motions. 
When  the  continned  tiuture  has  bean  applied  the  whole  length  of  the 
wound,  the  rloabled  thread  is  separated,  the  free  ends  of  the  threadg 
are  tied,  and  nre  then  cut  close  to  the  knot.  The  tnwel  is  then  re- 
turned, and  the  thread  cots  its  way  through  the  parts  to  which  it  is 
applied,   and   falls  into   the   bowel,   where   it   is   expelled   with   the 

-If.  G^ly-M  opffolioiu—Tbt  quilietl  r^lurr  (Plate  UX.,  Fig.  1).— In 
onler  to  understand  this  operation  the  reader  shoold  refer  to  the  de- 
scription of  the  above  pJate.  A  waxed  thread  is  armed  at  each  end 
with  an  ordinarj-  needle.  One  of  them  is  thmat  into  the  bowel  parallel 
to  the  wonnd  outside  and  behind  one  of  its  angles,  and  about  \  inch 
from  it.  The  other  needle  is  applieil  in  the  sumo  manner  to  the  oppo- 
site edge  of  the  wound.  The  threads  sre  then  crossed  ;  the  needle  on 
the  left  side  passing  over  to  the  right,  and  I'lW  rrrsii.  With  each 
thread  another  stitch  is  made  exactly  like  the  first,  taking  care  to  enter 
each  needJc  at  the  point  from  which  the  other  escapes.  This  mantenvre 
is  afterwards  repeated  as  many  times  aa  the  extent  of  the  wound 
renders  necessary.  That  being  done,  each  stitch  shoold  be  properly 
tightened  before  the  threads  are  tied.  This  may  be  done  by  seizing 
with  a  pair  of  dissecting  forceps  each  transverse  stitch,  and  even  each 
of  the  two  threads  which  compose  it,  making  slight  traction,  and  at 
the  same  time  pressing  down  the  edges  of  the  wound.  There  is  nothing 
to  prevent  their  being  so  exactly  adjusted  that  it  is  impossible  to  per- 
ceive externally  any  trace  of  the  threads  by  means  of  which  the  union 
has  been  accomplished.  When  the  operation  is  over,  it  only  remains 
to  tie  the  two  threads,  and  to  cut  them  close  to  the  knot.  The  neodles 
□Bed  should  be  a  little  laiver  than  the  thread,  so  that  the  latt«r  may 
CMsiiy  follow  the  needle.  The  bowel  on  each  side  should  be  ]>erforated 
at  least  ||  inch  outside  the  wound^that  is  to  say,  at  such  a  distance 
that  the  two  lines  formed  by  the  lateral  stitches  should  be  ^  inch 
apart.  The  distance  between  the  apertures  where  the  needle  respectively 
enters  and  leaves  tbe  bowel  should  be  at  the  roost  \  inch.  M.  0<;ly 
recommends  the  suture  to  be  tightened  as  soon  as  two  stitches  have 
been  made  on  each  side,  and  at  once  to  fasten  them  o3  with  a  small 
knot.  Bewing  ailk  of  moderate  thickuess  is  what  M.  Gely  chooses  for 
Uii«  pnrpoae. 

2.   Tran$rtTie  icaund*.— Inpagimitiott, —  The  apirrarimaliou  of  ter<m* 

caul  lancout  turfaca. 
ft'iBiHolir'i  plan. — This  consists  in  introducing   the   upper  raorgin 
within  the  lower  margin  of  the  wonnd,  and  keeping  them  in  contact 
by  means  of  a  few  sutures.    This  plan  has  been  modified  by  Hertnans, 
Semiale.  and  Richter. 

Direct   anion   of  the  edyet   iif  Ihe   ieou«i}.^Diiveryr'*  uptration. — 


Dnrerger  made  use  of  a  portion  of  r  bullock'a  trachea  furtuBihed  with 
pieces  of  thread  diajxtsed  at  e((ual  distiktices,  each  end  of  which 
provided  with  a  curved  needle.  The  trachea  wns  introduced  into  tha 
two  ends  of  the  bowel,  and  the  needloa,  passing  through  the  intestinal 
tube  from  within  outwards,  ensared  the  edges  of  the  divided  boweJ 
being  fixed  and  approximated  orer  the  trachea,  while  the  fastening  of 
the  threads  preserved  the  union. 

M.  Jobrrl'H  operafioii, — When  the  omentam  gets  in  front  of  tha 
wounded  bowel,  a  fold  of  it  may,  as  M.  Jobert  recommends,  be  inter- 
posed between  the  approximated  edges  of  the  bowel,  and  united  bjr 
a  few  sutures  applied  in  the  manner  adopted  by  Ledran. 

L'liiou  of  the  teroujt  nrfacrn. — Adhesion  between  serous  raembranoa 
is  rendily  effected,  provided  the  surfaces  are  kept  sufliciently  long  ia 
contact.  Mucous  membranes,  on  the  other  hand,  unite  with  more  diffi- 
culty, and  the  adhesion  of  mucous  and  serous  membranes  cannot  ba 
directly  accomplished.  These  facta,  which  are  demonstrated  by  Bichat 
and  Ricbemud,  led  to  further  researches,  and  gave  origin  to  the  fol- 
lowing operations '. 

M.  Jobert'g  ojirralion  (Fig.  :().— The  two  ends  of  the  bowel  ar* 
separated  from  the  mesentery  for  the  space  of  i  inch,  in  order  to 
facilitate  the  invagination  of  the  upper  within  the  lower  portion  of 
the  bowel.  The  hcemorrhage  resulting  from  the  cut  mesentery,  if 
slight,  need  not  be  interfered  with,  and  at  all  events  a.  temporary 
ligature  will  be  sufficient  to  arrest  it.  The  surgeon  then  seiEes  witli 
his  left  hand  the  upper  portion  of  the  wounded  liowel,  while  with  his 
right  hand  he  passes  from  within  outwards  a  needle  (bearing  a  thread 
of  sufficient  length)  through  the  wall  of  the  intestine  about  \  inch 
from  the  wound.  The  thread  thus  paesed  throngh  the  upper  portion 
of  the  bowel  is  held  by  an  assistant.  A  second  thread  is  passed  in  the 
same  manner  into  the  upper  portion  of  the  bowel,  at  a  point  exaotlj 
opposite  the  first. 

Tbe  surgeon  then  turns  in.  the  border  or  edge  of  the  lower  portjon 
of  the  bowel,  the  result  of  which  is  to  turn  inwards  the  serous  surfaoe. 
Each  of  the  two  ends  of  the  threads  held  by  the  assistant  is  passed 
through  a  needle,  which  the  operator,  using  his  finger  as  a  guide,  iutro- 
duces  into  the  bowel  in  such  a  manner  as  to  perforate  from  within 
outwards  the  double  or  inverted  edge  of  the  lower  portion.  Thd  other 
end  of  the  same  thread  is  passed  through  the  gat  in  the  same  manner, 
about  \  inch  from  the  first  end  (Fig,  3,  a). 

The  same  operation  is  gone  through  with  the  free  extremities  of  the 
second  thread,  h,  and  then  all  that  is  necessary  to  secure  the  invagina- 
tion of  the  bowel  is  to  make  slight  and  methodical  traction  upon  tb« 
threads.  The  latter  dra^  tbe  upper  portion  of  the  Iwwel  within  the 
lower  one,  and  the  invagination  being  completed,  the  threads 
fastened  off,  or  a  few  sutures  may  be  applied.     Finally  tbe  bowel 


may  b«  ^^ 
•owel  is  ^1 
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^^^m  ntaroed  into  the  abdoninal  carity,  and  the  thre&dB,  bronght  togetlier 
^^^H  in  the  lower  angle  of  the  WoaDd,  are  kept  eztemallf  in  position  by 
^^^H  means  of  a  Hmall  piece  of  diachylon. 

^^^H  At.  Lembert'a  oprralian  (Fig.  4  and  4  Inif;  see  description  of  Plate 
^^^H  LIX.). — This  operation  allows  of  the  serous  surfaces  being  approzi- 
^^^^M  mated  bj  means  of  a  corragation  and  jnTonuon  of  the  edges  of  the 
^^^H  wound.  For  thia  purpose  oa  many  threads  should  be  taken  m  the 
^^^^1  Bnmber  of  buturca  required,  and  each  thread  should  be  provided  with 
^^^B  K  needle.  The  latter,  having  been  inserted  from  witbont  inwards 
^^^H  about  }  inch  from  the  wonnd,  should  make  its  exit  about  |  or  {  inch 
^^^H  ftbove  the  wonnd,  and  then,  having  again  entered  the  bowel  jf  inch 
^^^H  below  the  wonnd,  should  be  brought  out  \  inch  further  down.  (The 
^^^^  figures  4  and  4  Im  show  the  course  of  the  throud.)  The  edges  of  the 
^^^H  Wound  shoolil  then  be  turned  in,  the  thread  tied,  its  ends  cut  off  near 
^^^H  the  knot,  and  the  bowel  returned. 

^^^H        .1/.  Deiian'ii  o/nral'ioii  (Fig.  li). — ^Thc  adhesion  of  the  serous  surfaces 

^^^^B  is  here  secured  throogb  the  medium  of  a  foreign  body.     M.  Denan 

^^^F   provides  himself  with  three  silver  or  silver-plated  collars.     One,  the 

central  collar,  is  about  j  inch  in  depth,  and  the  same  in  width.     The 

two  others  are  scarcely  ;  inch  in  depth  ;  but  their  diameter  is  greater 

Uwn  that  of  the  first,  so  that  the  bowel  cnn  be  interposed  and  kept  in 

■  poutioQ  between  the  central  collar  and  the  two  others. 
The  two  ends  of  the  bowel  are  separated  from  the  mesentery  to  the 
•xtent  of  ^  inch.  The  Iwo  narrow  collars,  the  diameter  of  which  is 
the  largest,  h,  b,  are  sopon»tely  introduced  within  each  end  of  the 
bowel,  the  free  border  of  which  is  tamed  over  the  collar,  b.  b.  Whilst 
one  of  the  collars  is  thus  covered  all  round  by  the  borders  of  the 
bowel,  the  collar  n  is  inserted,  which  keeps  the  bowel  turned  inwards, 
and  by  its  pressure  prevents  the  border  of  the  intestine  slipping  out  of 
place.  The  collar  a,  which  is  only  introduced  in  its  half,  is  then 
engaged  in  the  other  collar  6,  where  it  also  keeps  the  bowel  inverted. 

In  order  to  fix  this  apparatus  and  keep  the  collars  in  position,  an  in- 
testinal suture  must  be  applied.     The  anrgcon  above  mentioned  uses  a 
needle  and  silk  thread.     He  passes  the  needle  above  the  collars,  and 
brings  it  out  below  them,  /.  having  passed   it   beneath  the  central 
collar,  ((.     In  iho  next  place  the  needle  re  ontcrrs  its  point  of  exit,/  is 
passed  between  the  bowel  and  the  extemid  collars,  /,  and  bronght  out 
at  s.    Fig.  6  represents  the  course  of  the  thread,  •lil,i{<!',f,f',g. 
^^^    The  two  ends  are  then  tied,  out  off  short,  and  the  bowel  returned. 
^^^K    This  proceeding  leads  to  the  miirlific-ition  and  separation  of  the  two 
^^^B  inverted  edges,  the  serous  snrfacei  of  which  adhere  between  the  out- 
^^^B.  tide  collars.     The  latter  ore  set  free  within  the  bowel,  and  are  passed 
^^^B  pfT  anum.     The  oeuCral  collar  may  uonnst  of  a  spring  of  elastic  steel, 
^^^1  which  can  be  taken  hold  of  with  a  pair  of  forceps,  and  etuily  intro- 
^^^B   dnced  within  the  silver  collnrs. 


M.  Ainas'al's  operution  (fig-  "}- — ^I-  AmnHsat  introduced  into  tha  I 
bowel  a  cork,  a  a,  enlarged  at  each  end,  aitd  having  a  hole  through  it«  f 
centra.  He  then  invagiimted  the  two  ends  of  the  bowel,  and  tied  1 
them  over  the  cork  with  tlie  thread,  b  b.  The  foreign  bodj  sets  up  I 
inflammation  and  Bnbsequent  adhesion  of  the  seroua  flnrfaces.  Tbs  J 
ligatnre,  aft«r  cutting  its  way  through  the  timnoa  which  cioatrize  c 
it,  fulh  into  the  bowel,  from  whence  it  u  expelled  along  with  the  piece  I 

Rr.marlcii. — The  operations  that  have  jnct  been  described  hsTO  not   1 
been  all  p«rfanued.     To  judge  of  their  relative  value  we  must  Btud;^    I 
the  conditions  on  which  the  eaccess  of   the  o[>etatioi)  essentially  de- 
pends.   On  one  hand,  the  facility  with  which  sorous  surfaces  unite 
when  brought  into  contact— on  the  other  hand,  the  impossibility  of 
securing  the  direct  adhesion  of  two  membranes  that  differ  in  their 
nature,  permit  of  our  drawing  a  well-marked  line  between  the  value 
of  one  operation  and  that  of  another,  and  all  we  have  to  do  is 
aider  which  kind  of  operation  oSom  the  most  chance  of  Bucoeas.    The  | 
great  point  ia  to  hiing  into  apposition  the  scrouR  Hurfoces  of  the  edgoa  I 
of  the  wound.     Moreover,  the  surfaces  must  be  brought  into  exact   | 
contact  throughout  the  whole  extent  of  the  wound,  and  the  contact 
Bbould  be  maintained  in  such  a  manner  as  not  to  allow  of  any  matter 
escaping  into  the  abdomen.     The  diameter  of  the  bowel  must  at  the  I 
same  time  he  diminished  as  little  as  possible,  and  no  projection  of  the   I 
parts  should  offer  any  obstacle  to  the  passage  of  its  contents.     Lastly,    1 
the  fewer  the  sutures,  the  less  constriction  there  will  be,  and  the  lees    | 
chance  of  any  accidents  occurring  afterwards. 

M.  Gtly'a  operation,  applied  to  longitudinal  woi 
than  any  other  operation  the  conditions  which  are 
exact  closure  of  the  wound  ;  the  only  drawback  to 
poses  the  bowel  to  the  accidents  which  a  number  of  stitches  frequently 
entails.   The  simple  suture  and  M.  Kejbard's  operation  (a  modification   I 
of  the  glover's  suture)  are  perhaps  exempt  from  the  ii 
the  quilted  suture. 

The  same  principles  are  applicable  to  transverse  wounds.  The  I 
operation  of  M.  (lely  may  be  recommended  ;  and  that  of  M.  Lembert  J 
has  been  performed  on  the  living  subject  by  M.  J.  Cloquet. 

M,  Denan'g  operation,  which  is  easy  of  execution,  has  been  per-  j 
formed  on  the  living  subject  by  M.  Gncreant.  The  autopsy  ahowed  I 
that  the  most  perfect  cicatriiation  of  the  bowel  without  any  < 
striction  had  taken  place.  The  inconvenience  which  may  result  from  I 
the  pressure  of  metallic  bodies  in  the  bowel,  has  induced  H.  Bonrgerf  I 
to  use  collars,  made  with  some  auhstance  of  sufficient  consistence  OE  1 
solidity  to  remain  in  its  place  just  so  long  as  to  secure  the  formation.  I 
of  peritoneal  adhesions,  and,  on  the  other  hand,  suSicietitly  changeabla  1 
and  hygvometric  as  to  become  afterwards  much  softened,  and  e 


inds,  fulfils  better  1 

BO  essential  t 

t  being  that  it  ex.- 
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li  be  coBTerted  into  a  paste  that  cant  be  eatuly  expelled  \ty  the  bowel, 
I  Collars  of  gelatine  that  have  beea  hardened  by  means  of  a  coating  of 
[  some  aedatirc  oil  answer  the  purpose  rerj  well. 


SURfilCAL  ANATOMY  OF  THE  IXGUtNAL  REGION. 

Fig  l.^The  skin  and  the  subcutaneous  ceUular  tissue  have  been 
I  nuaed  throughout  the  whole  extent  of  the  region  r  a,  a,  the  aupei'- 
I  flcial  layer  of  the  subcutaneous  fiiBcia.  Superficial  vesaels,  f,  r,  per- 
I  fomte  the  meshes,  i,  of  the  faftcia. 

Fig.  2. — Deep  Inyer  of  the  sujierficinl  fascia  ;  the  meehea,  b,  b,  are 
I  largo  ;  d,  il,  fibres  of  the  dartos  ;  ?,  f,  t,  saperficial  vessels  converging 
I  towards  the  crural  arch,  and  passing  through  the  apertures  with  which 
I  the  superficial  faecia  is  riddled. 

Fig.  3 — The  snperficial  fasuia  is  removed.    Below  this  layer  is  seen, 

ji  the  abdominal  region,  the  external  oblique,  a,  and  its  aponeuroaia,    , 

h ;  and  in  the  crural  region,  the  fasoia-lata,  i^,  c.     The  cribriform  faaoiA  J 

I  still   remains  ;  numerous  glands,  r,  /,  lire  scattered   over   this  layeiy  I 

KWhich  covern,  moreover,  the  femoral  shoatb.     The  subcutaneous  fascia  ' 

Tof  the  thigh,  </,  it,  has  been  turned  back.    It  covers  the  ganglions. 

mes  united  at  the  cmra.1  arch  with  the  subcutaneous  fascia  of  the 
K  abdomen.    The  cribriform  layer  of  cellular  tissue,  which  joins  exter- 
^  nally  the  aponeurosis  of  the  faacia-lata,  c,  is  a  part  of  the  deep  layer 
of  the  Hni)erficial  fascia. 

Fig.  4. — The  cribriform  layer  is  sepomted  from  the  fascia-lato,  c,  and 
raised  with  a  tenaculum,  >/.  Beneath  this  layer  lie  the  femoral 
I  Te«eels  :  the  vein,  /.  and  artery,  ff,  enclosed  in  a  cellular  sheath  of 
■  Innnel  shape,  f,  r.  The  cavity  of  the  funnel-shaped  sheath  is  divided 
Pinto  three  compartments  by  partitions,  which  separate  the  artery 
'  from  the  veiu.  The  internal  compartment  containing  a  femoral  gland  is 
that  which  is  the  sent  of  crural  heroia. 


CONTIXUATION  OF  THE  SURGICAL  ANATOMY  OF  THE 
INGUINAL  REGION. 

Fig,  l.^A  part  of  the  external  oblique,  with  its  nponeunuiia,  n,  ia 
remored.  Beneath  is  Been  the  internal  oblique,  b.  The  Bponenroais 
of  the  external  oblique,  r,  detached  fr»m  its  upper  part,  a,  is  tamed 
down  over  the  thiah.  This  portion  of  the  aponeuroBis  is  inserted  at 
Foapart's  ligament,  or  the  crnr^  arch,  which  tvill  be  described 
presently,  Figs,  'i  nnd  ('•)- 

Fig.  2. — After  the  removal  of  the  external  and  internal  oblique 
musclea,  the  tranBversahB  mUBcle,  o,  in  exposed  ;  and  the  inguinal 
canal,  h,  commences  beneath  the  inferior  fibres  of  this  muscle  ;  li, 
spermatic  cord  eeen  in  the  inguinal  canal.  The  aponeurosis  of  the 
exteriukl  oblique,  which  oontribntea  to  the  formation  of  the  inguinal 
caiuil,  being  removed,  the  relations  of  the  cord  with  the  interior  fibres 
of  the  tranHversaliH  muscle  are  hroaght  into  view.  The  femoral 
Tessels,  r,  leave  the  iliac  fossa  below  the  fibres  of  the  transversalis,  and 
enter  the  crural  region  after  they  have  passed  beneath  Ponpart's  liga- 
m,„t  (.«,  Fig.  !,). 

Fig.  3. — All  the  mnscles  of  the  abdominal  wall  are  removed,  and 
the  aponeurosis  of  the  esterniil  oblique,  n,  as  shown  in  Figa.  I  and  2, 
ia  turned  down  over  the  thigh.  The  transversalis  fascia,  b,  is  next  | 
exposed,  and  on  removing  the  lower  portions  of  this,  the  peritoneiim, 
c,  will  be  seen  covering  the  coils  of  intestine.  The  spermatic  vessels  ' 
and  the  vasa  deferentia  unite  to  form  the  spermatic  cord,  fi^.  Fibres 
of  the  trsDSveraalia  fascia  are  prolonged  over  the  cord,  and  form  one 
of  its  coverings,  the  proper  fibrous  tunic  of  the  cord  ;  r,  the  track  o£ 
the  epigastric  artery  (see  PI.  XVII.,  Fig.  1).  , 

Fig.  4.^This  represents  the  posterior  or  peritoneal  surface  of  the  | 
abdominal  waU,  the  anterior  snrfiice  of  which  has.  from  before  back- 
ward, been  described  above  (Figs.  1,  2,  and  3),  layer  by  layer.  This  I 
surface  of  the  peritoneum  shows  the  small  fotmB,  which  are  produced  ' 
by  the  projection  of  the  viscera  beneath  it  :  a,  the  bladder  drawn  , 
down  with  a  tenoculura  ;  If,  If,  cut  vessels. 

The  exieiiiul  inguinal  fotca.  e,  corresponds  to  the  abdomlmd  ring,  or 
to  the  abdominal  orilicQ  of   the  inguinal  canal,  through  which  jioaaea 
the  spermatic  cord.     Internally  this  foBsa  is  bounded  by  the  cpigostrio 
artery,  which  courses  between  the  ])eritoneum  and  the  abdominal  1 
mnscles.     This  artery  (sec  PI.   XYII.)  passes  beneath  the  cord,  and  ia   j 
consequently  found  Intcroal  to  the  hernias,  which  commence  at  the  J 


I 


foMaCExtm-nalorOblique  Inguinal  UeniiaB,'»mPl  LXTV. 
ig-  I). 

The  inlemal  iiiyuinal  fimiui,  il,  is  situated  between  the  projection  of 
the  epigOBtric  artery,  /,  and  the  projection  formed  Ly  the  obliterated 
nmbilical  artery,  g.  This  fossa  corresponds  to  the  inguinnl  canul,  and 
internal  imjuhtal  l,nii\»,  (see  PI.  LXIV..  Fig.  2),  which,  pushing  the 
peritoneuin  in  this  direction,  appear  internal  to  the  epigastric  art«ry. 

A  tiiird  fossa,  or  cetin-iiiguiiial  fowa,  fonned  by  the  projection  of 
the  nmbilical  art«ry,  and  the  projection  of  the  external  border  of  the 
rectos  muscle,  corresponds  to  the  external  ring  or  orifice  of  the  in- 
gninal  cannl.  Hernias  which  commence  at  this  fossa  are  direct.  11,  If, 
crural  vessels. 

Fig.  b. — Poupart't  Vtgamrat,  or  the  c-mral  arch. — Gimbemat't  liga- 
mtnt.'-a,  Aaterior-snperior  spinons  process  ;  />,  horixontal  ramus  of  tha 
pubis  :  c,  f,  Ponpart's  ligament,  or  the  crnral  arch  ;  /,  anterior-inferior 
■pine  of  the  Uinm. 

Poupart's  ligament,  or  the  crnral  arch,  is  fonuBd  byastrong  aponen- 
lotic  bridle  extending  from  the  spine  of  the  ilium,  a,  to  the  spine  of 
the  pubis. 

Gimberiiatt  Ugamenl,  i;  is  formed  by  the  loweat  fibres  of  the  cruml 
ftioh,  which  are  reflected  from  before  backwards,  and  are  inserted  close 
to  the  pectineal  line,  li.  This  ligament,  the  aponeurotic  expansion  of 
the  crnral  arch,  by  its  reflected  direction  from  before  backwards,  fomu 
a  sort  of  partition  which  separates  the  fossae,  described  above,  from 
the  CTDral  canal.  Another  ligament,  r/,  associated  with  the  crnral  arch, 
becomes  separated  from  it,  and  is  inserted  npou  the  ileo-pectineal  line. 
This  ligament,  the  ilro-pecliiieal  baad,  bounds  on  the  outside  an  orifice 
that  ia  bounded  above  by  the  crural  arch,  inside  by  Gimbemat's  liga- 
ment, t,  and  below  by  the  ramns  of  the  pubi«,  b.  This  opening  gives 
passage  to  vessels  and  nerves,  and  crural  hernia  begins  at  this  spot.  If 
the  reader  bears  iu  mind  that  cmial  hernia  always  follows  the  internal 
compartment  of  the  femoral  sheath,  be  will  understand  its  relations  to 
Gimbernat's  ligament,  relations  of  which  wo  shall  have  more  to  say 
hereafter. 

Fig.  f).— A  tenaculum.  «,  raises  the  crural  fascia  ;  h,  Poupart's  liga- 
ment, or  the  crural  arch.  Tbe  anterior  wall  of  the  crural  canal  ia 
removed,  by  which  the  crural  artery,  </.  on  the  ontside,  and  the  crur»l 
Tein,  f,  on  the  inside,  are  brought  into  view  :  /,  the  spormatia  cord 
ooming  out  of  the  external  ring  of  the  iiigoinol  canal.  The  cxplana' 
tion  of  Plates  LX.  and  LXI.  will  make  the  following  description  of  the 
inguinal  and  crnral  canals  more  intelligible. 

The  inguinal  canal. —Thii  canal  is  n  hollow  passage  thitiugti  the 
■ubstance  of  the  abdominal  wall,  and  gives  passage  to  the  spermatic 
oord  in  the  mole,  and  to  the  round  ligament  in  the  female.  Its  direc> 
tion  is  oblique  from  above  downwards,  from  without  inwards,  and 


)  be  Been  two  openings  :  c 
iileriial  ring ;  tbu  other  external 


from  before  backwards.  In  it  are 
internnl  and  above,  the  abthmiual  o; 
and  below,  the  frleraal  ring. 

The  internal  rint;  is  formed  by  nn  opening  in  the  trans verwl is  fascia 
for  the  passage  of  the  cord.  We  hftve  seen  that  this  fascia  is  pro- 
longed npon  the  cord,  and  forms  one  of  its  coverings  (PI.  LXIV.,  Fig. 
'1  :  and  PI.  LXI..  Fig.  3).  It  is  in  the  external  inguinal  fossa  of  Iha 
peritoneum  (Fig.  4,  c,  PI.  LXI.)  that,  this  paassge  lies. 

After  the  tmnsverBalis  fasaiii  has  given  passage  to  the  cord  by  tbe 
internal  ring,  it  is  oonoected  with  the  crural  arch,  where  is  likeviae 
attached  the  aponeurosis  of  the  external  oblique,  which,  in  its  turn, 
gives  passage  to  the  cord  by  the  external  ring.  It  follows,  therefore, 
that  the  inguinal  canal  lies  between  these  two  meffibraues,  the  fascia 
and  aponeurosis,  and  in  the  furrow  formed  by  their  union  at  the 
crural  arch.  This  furrow,  indeed,  constitutes  its  lower  wall  or  floor. 
The  upper  wall  is  formed  by  the  lower  fibres  of  the  internal  oblique 
and  transverHiliti.  The  external  ring  is  formed  by  tbe  separation  of 
the  fibres  of  the  aponenrosia  of  the  extemnl  oblique.  It  is  bctweeo 
ihepillare  formed  by  the  sejkiration  of  theue  fibres  that  the  spermatic 
cord  escapes. 

The  external  pillar  is  inserted  into  the  spine  of  the  pobin,  and  the 
internal  pillar  into  the  symphysis  pubis.  The  sejiarfttion  of  these 
pillara  ia  bridled  over  above  and  below  by  transverse  fibres,  the 
iiilerrotamimr  Jibre«  arising  from  a  prolongation  of  tbe  aponeurotic 
fibres  of  tbe  external  oblique  of  tbe  i>pposite  side.  The  result  is,  that 
the  positions  of  the  body  in  which  the  abdominal  muscles  are  con- 
tracted, tighten  the  extcrnnl  ring  by  the  tension  of  the  aponeurotic 

The  length  of  the  inguinal  canal  varies  from  Ij  to  2  incbee. 
Its  direction  is  parallel  to  that  of  the  cmral  arch,  which  forms  its 
lower  wall,  and  from  which  it  is  about  half  an  inch  distant.  The 
orifice  where  the  external  ring  is  situated  ia  about  an  inch  external  to 
the  aymphysia  pubia 

In  the  in/tiiit  the  two  rings  arc  closer  together,  and  almost  in  joxt*' 
position  ;  and,  further,  the  peritoneum  often  communicates  with  the    j 
tunica  vaginalis.     Hernias  may  in  that  case  commence  in   the  canal, 
and  descend  into   the  scrotum  without  having  a  proper  sac.     This   J 
anatomical  disposition  of  the  peritoneum  always  places  hernias  external   ] 
to  the  epigastric  artery. 

Ill  /fiiialei  the  inguinal  canal  only  contains  tbe  round  ligament  of   ] 
the  uteru.t  and  a  few  vessels.    Its  abdominal  opening  is  reduced  to  r 
simple  cleft,   a   circumstance   which   explains  the  rarity  of  ingouutl   ( 
hernia  in  women,  and  the  frequency  of  cmval  hernia. 
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SURGICAL  ANATOMY  OF  THE  8CH0TUM,  AXD  OF  THE 
SPERMATIC  COnD. 

Fig.  I .— o,  Penis  dmwn  to  the  left  ;  fc,  b,  b,  akin  of  the  BCrotom  ;  c,  r, 

e,  c,  the  superficial  fascia  Hniiig  the  skin  ;  tl,  the  dartoa  ;  e.  the  fibmns 

I   tonic  or  iotercolumnar  fascia  ;  /,  the  aponeurotic  fibres  of  the  external 

I  oblique  :  h,  the  fibrons  or  proper  coveringof  the  cord  ;  ij,  the  Bpermatic 

I   cord  ont  close  to  its  eiit  from  the  ring. 

Fig.  2. — Anatomy  of  Ike  tftrn'malie  eonl. — a,  A])onenrotic  fibres  of  the 
external  oblique  ;  h,  h.  tho  intercolamniu-  fascia  arising  from  the  cir- 
l  cumfereuce  of  the  inguinal  ring;  c,  f,  creronster  mascle ;  rf,  iJ,  the 
I  proper  fibrous  covering  of  the  cord  derived  from  the  crenuisteric 
i  fascia ;  e,  a  sound  parsed  beneath  the  spermatic  Tessels  ;  j\  vas 
I    deferens. 

Fig.  3. — a.  The  testicle  ;  b,  6,  6,  i,  the  tunica  vaginalis  ;  c,  e,  the 
I   fibrous  covering  of  the  cord. 

The  dissection  of  the  scrotum  from  without  inwards,  exposes  the 
ooveringe  of  the  testicle  in  the  following  order  : 

The  Mn  n/iht  urolum  {Fig.  1,  J,  b,  b)  is  thin,  ebwtic,  suEceptible  of 

being  rolaied  under  the  influence  of  beat,  and  of  contracting  itself 

under  the  inflnence  of  cold.     It  is  lined  with  a  layer  of  cellular  tissue, 

iorming  a  superficial  fascia,  r,  r,  which  is  continuous  with  the  super- 

I    ficial  fascia  of  the  abdomen.     The  skin,  and  the  fascia  which  lines  it, 

u  one  pouch  for  the  two  testicles.     This  pouch  is  grooved  eiter- 

I   nallj,  and  in  the  middle  lino  by  a  well-marked  raphe. 

The  <larlo»,ii,  then  forms  two  distinct  pouches,  aompoeed  of  reddish 
I  and  very  contractile  fibre?.  These  fibres  appear  to  arise  from  the  cir- 
I   dnrnference  of  the  ring  over  the  fibrous  tunic. 

The  Jibroun  Ivnic,  or  intercolumnar  fascia,  r,  is  an  expansion  of  the 
\  aponeurosis  of  the  external  oblique.  It  quit«  the  tendinous  fibres  of 
I  that  muscle  at  the  margin  of  the  external  inguinal  ring,  and  provides 
1  the  cord  and  the  testicle  with  a  strong  covering. 

The  rrematler  (Fig.  '1,  r,  c)  is  situated  beneath  the  librous  tunic. 
This  muscle,  which  is  very  thin,  and  which  ia  formed,  according  to  M. 
k  J.  Cloquet,  of  the  lower  fibres  of  the  internal  oblique  dragged  down 
L  by  the  descent  of  the  testicle,  forms  for  the  spermatic  cord  a  covering 
[  composed  of  muscular  loops,  with  their  conciivity  above,  commencing 
I  with  a  fasciculus  of  fibres  at  the  circumference  of  the  ring,  and  joining 
I'  another  fasciculus  which  is  inserted  into  the  pubis. 

Th6 proptT fibrous  coat  (Fig.  I,  S,  and  Fig.  2,  d)  follows  next.  It  is  a 
[  prolongation  of  the  fascia  transrersalie  and  sub-peritoneal  tissue. 
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In  tbe  midst  of  these  covcringB  are  situated  the  eiiermiilic  vtufd*  and 
the  van  tle/treii'.  The  vessels  are  in  front  of  the  '-Qjt  ilrferertt.  The 
woUb  of  the  latter  arc  Etrong,  thick,  and  resisting.  In  tbe  opera- 
tions that  are  performed  with  the  view  of  tying  the  vessela  it  is 
necessary  to  recognise  this  duct,  and  to  curefully  isolate  it. 

The  tiink-n  raginali'  (Fig.  3,  b,  b}  covers  the  whole  testicle  except 
above  and  behind.  Sometimes  this  pouch,  as  it  may  he  called,  com- 
municates with  the  peritoneum,  of  which  it  is  a  prolongation.  It  te 
often  the  seat  of  a  considerable  effusion  of  serum  (hydrocele),  and 
when  there  is  a,  communication  with  the  peritoneam.  by  making 
preaaure  upon  the  swelling  the  fluid  can  be  made  to  flow  back  into  the 
abdomen.  The  surgeon  should  always  make  sure  that  there  is  no  such 
communication  before  be  injects  any  irritant  fluids  into  tlie  tunii'a 
vnginalis  for  the  purpose  of  radically  curing  the  hydrocele. 
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PLATE  LXIIL 

A  THEORETICAL  EXPLANATION  OF  THE  FORMATION 

OF  HERNTAS. 

The  drawings  represent  a  section  pastt'mg  through  an  opming  in  th*  al*i,- 

men,  and  also  hernias  of  the  boureL 

Fig.  L — a,  Abdominal  opening  ;  h,  b,  h.  the  bowels  poshing  before 
them  the  peritoneum,  c,  c,  c,  c,  and  having  a  tendency  to  enter  the 
opening,  a.  Only  the  peritoneum  has  commenced  to  enter  the  open- 
ing, a;  it  is  the  first  step  in  the  formation  of  the  sac. 

Fig.  2. — The  bowel,  b,  b,  b,  and  the  peritoneum,  c,  have  cleared  the 
opening,  a,  a.  Here  the  process  is  more  advanced  than  in  the  first 
figure  ;  but  the  sac,  c,  c.  c,  c,  has  not  yet  become  narrow  or  contracted 
at  the  opening  ;  its  neck  is  not  yet  formed. 

Fig.  3. — 6,  b,  The  herniated  coil  of  intestine  enclosed  in  the 
peritoneal  sac,  c.  The  sac  is  dilated  into  a  pouch  or  bladder,  c,  and  is 
narrowed  on  a  level  with  the  opening,  a,  a.  This  contracted  part  of 
the  sac  is  called  its  neck. 

Fig.  4. — Formation  of  the  sac  by  the  peritoneum, — On  a  level  with  the 
opening,  a,  a,  the  walls  of  the  sac,  d,  forming  its  neck,  become 
considerably  thickened  ;  c,  r,  r,  the  body  of  the  sac. 

Fig.  5. — Sometimes  there  is  more  than  one  sac,  one  above  the  other, 
e  and  d.  When  the  sac  has  been  pushed  down  along  with  its  organized 
and  thickened  neck,  a  second  sac,  situated  alx)ve  the  other,  may  be 
formed  with  a  neck  equally  onjani z^rl.  The  peritoneum  forming  the 
sac  is  thickened  all  round  the  tk^Xc,*. 

Fig.  6. — But  when  the  u.-^*.  ;.*rJc  .^  m,*.  ci^>mpletely  detached  from 
the  abdominal  opening,  ^i.  ',  i  #i>r/.'ij'.  «*<*  V  rci^i-y  (onsi  \)y  the  Hide  of 
the  first,  d. 

Fig.  7. — f^  «.  Th-r '> ;.':-..  v/  ".  ='..-.  i.^»«--ni»*n  v,'r.p.U;V:Iy -ttnirji/uhtiri'^' 
a  coil  of  intestine.  I 

Fig.  H.— The  av:  v...  .i.  .  v  -.-.v;  *»'.'i.i«y,vuw,.t^  %r../  -<  ;/..-*....'.  of  \\.-: 
bowel. 


PLATE  LXIV. 
SURGICAL  ANATOMY  OF  HEENLiS. 

Fig.  1. — External  iitguinal  hernia  ami  its  corertngt. — The  inciaion 
through  tbo  skin,  the  GubcuUneous  oellular  tiiuue,  and  the  superficial 
coverings,  o,  a,  bring  into  view  the  ftpoiieuroses  of  the  external  oblique. 
h;  the  fibroua  coat,  c,  covered  hy  the  origin  of  the  fibres  of  the 
cretnaater.  Below  is  the  hernial  sac,  </,  formed  by  a  portion  of 
peritoneum,  in  which  is  seen  the  epiploon,  f,  with  a  coil  of  intes- 
tine,/. 

Pig.  2. — laternal  inguinal  hernia. — The  akin  and  the  anbcntaneoaB 
cellular  tissue  has  been  removed,  a ;  along  with  a  portion  of  the 
aponearonis  of  the  external  obliqae,  b,  the  peritoneam,  r,  is  exposed  ; 
the  commencement  of  the  spermatic  cord,  d ;  the  epigastric  artery,  c, 
passing  beneath  the  cord  ;  a  hernial  sac  laid  opien,/,  situated  internal 
to  the  artery,  and  enclosing  a  coil  of  inteBtino,  g. 

Fig.  H. — Crural  hernia. — The  skin  of  the  abdomen,  o,  being  to  a  great 
extent  removed,  the  aponeuroEJs  of  the  external  oblique,  V,  is  exposed, 
BB  well  as  the  spermatic  cord,  r.  Below  the  cmml  urch  wilt  be  wen 
the  femoml  vessels,  d ;  and  internal  to  these  vessels  a  hernial  sac,  f, 
laid  open,  and  oontairiing  a  coil  of  intestine,  /.  To  c^omplete  the 
anatomical  description  of  the  inguinal  region,  see  Plates  XVI.  and 

xvn. 
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RADICAL  CUEE  OF  HERNIA. 

FigB.  1,  2,  and  3.—,!/.  Gadji't  njKi-aliou. 

Fig.  1.— The  operator  introduocB  the  indei-finger  of  his  left  band 

into  the  inguinal  cunal,  and  folds  bock  the  skin  of  the  scrotum.     A 

needle-carrier,  a,  passed  over  the  finger  as  far  aa  the  bottom  of  the 

'   cul-de-8aa,  perforates,  from  within  outwards,  both  it  and  the  anterior 

I  wall  of  the  inguinal  canal,  aud  at  the  «ime  tinke  carries  outwards  the 

first  loop  of  thread,  b. 

Fig.  2. — Having  passed  the  first  double  thread,  o,  the  needle-carrier, 

b,  is  inserted  in  another  direction,  carrying  the  same  thread  through  a 

little  lower  down,  <■. 

Fig,  3.— The  threads  are  tied  over  two  quills,  a  and  h.  and  the  loop 

f   which   they   form  maintains  in   the  ingninal  canal  the  organic   plag 

I  produced  by  the  skin  of  the  scrotum,  folded  back  like  the  linger  of  a 

I  glore. 

Figs,  4,  5,  and  6. — The  operation  of  Bonnet,  of  Li/on: 
Pig.  4. — One  pin,  a,  passed  beneath  the  spcmiatic  cord,  pierces  the 
'  hernial  aac. 

Fig.  si. — Two  pins,  a,  b,  pa^ed  through  the  sac,  one  bene^ith,  and 
the  other  above  the  cord. 

Fig.  I). — The  skin  has  been  raised,  in  o.-der  to  show  the  position  of 
the  pins,  b,  f,  with  respect  to  the  cord,  o. 


Comjrrettion. — This  should  only  be  practised  by  means  of  a  baDdag*. 
,  which  the  patient  attends  to  day  and  night.  It  is  capable  of  prod««- 
\  ing  a  progressive  contraction  of  the  nock  of  the  sac,  and  of  the  haniil 
[  opening,  so  aa  to  prevent  the  reproduction  of  the  hernia.  It  i>  <wij 
I  when  the  patient  is  young  that  wo  can  expect  this  practice  M  ft* 
successful. 

The  treatment  should  be  persevered  in  for  at  least  a  JFMT:  Mrf 
sometimes  it  will  take  two  or  three  years  to  obtain  a  gooi  k^L 
Tho   sargeoQ  should  give  particular  attention  to  the  cfcuiat  rf  i&a 


bftnd^e  and  the  form  of  the  cushion.  It  ie  an  eBsential  point  to  close 
the  hernial  orifice  eiactly,  bnt  without  forcmg  it  in,  and  witliont 
prewing  too  mnch  upon  the  skin. 

It  may  be  worth  while  here  to  mention  cauterisation  of  the  neck  of 
lie  sac,  aa  formerly  practised  by  the  Arabian  anrgeonB ;  inciiien  of  the 
8BC,  condemned  hy  J,  L.  Petit  and  hy  Potts  ;  inciiion  of  the  sac, 
deacribed  by  Celaus  ;  ligature  if  the  neck  of  the  eao  in  order  to  produce 
the  mortification  and  eeparntion  of  the  covering  of  the  hernia,  etc. 
These  operations,  however,  have  been  long  abandoned  ;  in  this  place 
only  the  more  modem  methods  will  be  described. 

Mitchell  Banh'i  operation.— Ligature  at  Hie  neck  of  the  eac  onil  clomre 
of  the  ring  iijlh  silrer  icire,  v^hich  is  left  in  position.— A  vertical  inciaion 
is  to  be  made  along  the  whole  length  of  the  hernial  tnmonr,  which  in 
the  inguinal  variety  should  extend  Bufficiently  high  thoroughly  to 
expose  the  pillars  and  up|)er  end  of  the  e'Xt^rnal  inguinal  ring.  The 
stmctnres  are  then  steadily  divided  until  the  sac  is  reached.  In 
femoral,  umbilical,  or  ventral  cases,  this  is  easily  done  ;  hut  in  ]aige 
inguinal  hernia  of  old  standing,  it  is  most  difticult  to  tell  when 
the  ttac  is  arrived  at,  on  account  of  the  formation  of  nnmerous  layers 
of  condensed  inflammatory  tiwue  which  resemble  it.  As  a  rule  the 
operator  in  such  cases  generally  thinks  be  has  arrived  at  the  sac  long 
before  he  has  really  done  bo.  In  male  iugninal  hernia,  great  care 
must  be  taken  to  isolate  the  vas  deferens  and  the  other  structures  of 
the  cord,  while  an  assistant  should  retain  the  testicle  in  its  position  in 
the  lower  part  of  the  scrotum,  from  which  point  it  is  very  apt  to  flip 
out  into  the  vround.  In  separating  the  eac  the  tii-mest  adhesions  will 
be  found  at  the  lower  part,  clone  to  the  testicle.  The  sac,  having  been 
cleared  well  up  into  the  abdominal  orifice,  should  be  opened,  and  its 
cout«nte  reduced,  except  in  the  case  of  adherent  omentum,  which 
should  be  separated,  tied  with  cntgut  and  cut  off.  The  eac  should 
then  be  tied  as  high  up  as  possible,  using  two  catgut  ligatures  in  case 
of  one  slipping.  If  very  big,  it  had  better  be  stitched  across  trans- 
versely, and  then  ligatured  above  the  stitching  for  security's  sake.  It 
is  then  to  he  cut  off.  In  inguinal  hernia  the  pillars  of  the  external 
ring  should  then  be  drawn  together  with  strong  silver  wire,  carried  by 
a  Btont  curved  ne^le  in  a  bandle.  Two  or  three  stitches  tuffico,  just 
leaving  room  for  the  cord  at  the  lower  end  of  the  ring.  The  wire 
ahoold  be  so  thick  that  one  knot  will  suffice  to  hold  each  stitch,  while 
the  ends  should  be  cut  very  close  off.  The  skin  m»y  then  be 
sutured,  and  drainage-tubes  introduced.  The  following  points 
contribute  much  t<i  the  safety  of  the  operation  :  I ,  Caretnl  shaving  of 
the  parts  in  inguinal  or  femoral  hernia,  with  subsequent  purification  ; 
2.  Arrest  of  all  hfemorrhage  before  the  mc  is  opened  ;  ^,  Avoidance 
of  much  tearing  of  the  tissues  in  inguinal  hernia,  which  leads  to 
sloughing  of  the  cellular  tissue  of  the  scrotum  :  4.  Secure  ligatnre  of 
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fthe  stump  of  omentnin,  which  may  require  to  bo  cnt  nwaj'.  ns  the 
ligatnrea  sre  apt  to  slip  ;  5.  Uw  of  a  sponge  as  dresHing  for  Ibo  firat 
few  days,  to  absorb  fluids  and  givu  pressure  and  support. 
•If.  lielmtu'a  t'peratiini.—'The  object  of  the  operation  projioBed  by  M. 
Belmu  is  to  obliterate  tho  hernial  opening  l)y  retting  np  inllHramalioii 
of  the  walln  of  the  sac  through  the  introdoction  of  a  foreign  body 
within  its  cavity. 
The  first  method  adopted  by  31.  Belnuw  con«Bt<sd  in  introducing 
into  the  interior  of  the  mc,  by  mains  of  particular  inRtruments,  a 
small  ponch  of  gold-beater's  skin,  which  he  inflated.  This  pouch,  by 
filling  np  the  sac,  kept  the  herniiL  reduced,  and  set  up  adhesive 
ioQammation,  which  was  followed  by  tho  comptote  obliteration  of  the 
hernial  opening.  For  this  operation,  which  is  rather  difficult  of 
execution,  M.  Bclma«  substitnted.  an  analogous  but  much  more  simple 
one.  He  used  gelatine  Ihroada  in  place  of  the  pouch  of  gold-beater's 
skin,  the  preaence  of  which  suffices  to  inflame  the  sac;  the  threads 
then  become  absorbed,  and  the  adhesions  remaining,  the  obliteration 
was  complete.     Out  of  ten  operations,  five  were  succesnful,  three  were 

■      partially  successful,  and  two  were  failures. 
J/.  Gmlg's  oj^itlion  (PI.  LXV.,  Figs.  1,  2,  and  3).— This  operation  is 
only  applicable  to  inguinal  hernia.     It  consiets   in  obliteratiug   the 
opening  with  an  organic  plug  formed  out  of  the  skin  which  covers  the 
'  hernia,  and  fiicd  with  sutures.     The  operator  poiihea  up  the  skin  of 

the  scrotum  into  the  ring  and  into  the  inguinal  canal  with  the  index- 
finger  of  his  left  hand  (Fig.  1)  ;  while,  with  his  right  hand,  be  takes  a 
particular  kind  of  needle- carrier,  and  passe*)  it  over  the  finger  which 
keeps  the  skin  pnshed  up  into  the  inguinal  canal.  The  poiut  of  the 
needle  is  carried  np  as  far  as  the  bottom  of  the  cul-de-mc,  and  then  a 

I  see-saw  moTeinrnt  is  given  to  the  instrument  in  order  to  make  it 
appear  through  the  skin  of  the  abdomen.  The  loop  is  then  entrusted 
to  an  assistant,  and  tho  needle  is  then  withdrawn.  A  second  puncture 
is  now  made  below  the  first  (Fig.  2),  and  the  second  head  of  the  coil  of 
thread,  c,  is  disengaged  from  the  needle,  which  is  withdrawn. 
A  double  thread  fixes  in  the  highest  part  of  tho  inguinal  canal  the 
organic  ping  formed  by  the  skin  of  the  scrotum  pnshed  np,  like  the 
finger  of  a  glove,  into  the  hernial  opening.  The  whole  is  fiDitcned  by 
lying  the  heads  of  the  dou  tile  thread  over  the  ends  of  a  gum  elastic 
sound  {Fig.  3). 
In  order  to  effect  the  obtltemtion  of  the  cutaneous  sac,  pushed 
np  into  the  inguinal  cnnnl,  M.  Oerdy  introduci«  into  it  a  pencil 
dippi^d  in  ammonia,  so  as  to  infiame  and  produce  adhesion  of  the 
epidermic  walls  of  the  cul>de-sac.  Simple  dressing  is  then  applied, 
and  the  patient  keeps  bis  bod  for  two  or  three  months.  One  of  the 
dangers  of  this  operation  is  the  wounding  of  the  peritoneum.  Some 
patients  have  died  from  the  operation.     It  is  needless  to  say  that  at 
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the  preaent  day  no  surgeoti  would  iuvuginate  the  skin,  wliicta  might 
readily  be  detBchtsd  from  the  tifiaueH  beneath  if  desirable  to  perform 
this  operation. 

The  opa-ation  jmfurmal  by  .if.  Bonntl,  of  Lyons  (Pi.  LXT.,  Figs.  4, 
5,  and  6). — The  obliteration  of  the  sac  is  effected  by  paaaing  pins 
through  its  wiills.  Having  reduced  the  hernia,  he  aeizes  the  root  of 
tbe  tac,  and  raises  the  spermatic  cord  between  his  two  fingers.  Oue 
pin,  provided  with  a  Hinall  corlc  head  or  button,  is  passed  beneath  the 
cord.  The  point  of  the  pin  is  then  furnished  with  another  cork  head, 
and  is  Ijent  round  so  as  to  hold  the  parts  tight  between  the  two  cork 
buttons.  A  second  pin  is  passed  in  tbe  same  manner  above  the  cord. 
InflanuuattDn  is  set  up  in  about  four  houra'  time.  The  pina  are  with- 
drawn on  the  sixth  or  twelfth  day,  and  the  obliteration  of  the  aw  is 
effected  in  the  .^lurse  of  two  or  foui'  months. 

Injections  of  iodine  have  been  tried  by  M.  Yelpeau,  as  well  aa 
scarifications  of  tbe  sac. 

Spaulaii'a  ojieratioii.^A.(teT  proper  preparation,  and  under  the  in- 
finenee  of  an  aniestbetic,  in  the  case  of  an  oblique  inguinal  rupture 
an  incision  is  made  in  the  skin  of  the  scrotum  over  the  fundus 
of  the  heinial  sac,  usually  IJ  to  'i  inohes  below  the  ejiiue  of  tbe 
pubis,  and  the  skin  separated  from  the  subcutaneous  tissues  for  an 
extent  proportionate  to  the  site  of  the  rupture  and  the  length  of  the 
inguinal  canal,  as  shown  in  the  woodcut.  Tbe  operator,  standing  on  tbe 
patient's  left,  passes  his  left  forefinger  up  to  the  internal  abdominal 
ring,  pushing  before  it  and  so  invagiuating  the  fascia  and  hernial  sao 
to  the  same  extcut.  After  examining  carefully  tbe  condition  of  the 
parts  within  reach  of  his  finger,  and  the  forefinger  being  retained  in 
tbe  hernial  canal  to  protect  the  spermatic  cord  which  lies  underneath, 
and  at  the  same  time  to  close  the  internal  ring  against  any  descent  of 
the  bowel,  tbe  screw  instrument  (strephotome)  is  with  the  right  hand 
passed  into  and  through  tbe  skin  of  the  groin  so  as  to  transfix  the 
outer  pillar  of  the  internal  ring  at  a  point  a  little  above  that  at  which 
it  has  to  pass  through  the  conjoined  teudon.  Having  given  the  screw 
a  turn,  it  is  next  made  to  pierce  eubcutaueously  the  conjoined  tendon 
as  high  OS  it  can  safely  be  reached— the  left  forefinger  of  the  operator 
carefully  guarding  the  point  of  the  instrument  throughout.  Another 
turn  is  now  made,  causing  the  screw  to  pass  through  the  invaginated 
tissues,  and  again  across  from  the  external  to  the  internal  pillars  as 
many  times  as  the  nature  of  the  case  wiU  permit.  It  is  sometimes 
more  convenient  to  transfix  the  internal  pillar  first,  but  in  this  the 
operator  must  be  guided  by  the  nature  of  the  case.  The  point  of  tha 
instrument  then  appears  through  the  scrotal  opening,  and  is  protected 
by  a  ball  of  solid  indiarubber — the  handle  lying  flat  on  the  abdomen. 
A  pad  and  bandage  is  thun  applied  carefully  and  firmly  over  the  wlude. 
Several  of  tbe  operations  have   been   performed  under  Lister's  spnjr 
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Bethod,  Slid  in  some  of  tbem  catgut  or  tendon  ligature  bu  been 
[iloyed  inatend  of  allowing  the  screw  to  remain  in  kiVu  (see  Fig.  B)  ; 
bnt  tba  latter  bave  not  given  sacb  good  rcHults  a*  tbe  metbod  witb  the 
screw  alone.  After  a  few  days — nsuallj  sovcn  to  ten— snfiicient  irri- 
tation id  excited  to  effect  consolidation  of  tbe  parts,  and  tbe  screw  is 
removed,  a  light  pad  and  bandage  being  kept  applied  until  tbe 
9S  become  firm,  nsually  two  to  three  wevks.  In  tho^e  instances 
whicb  a  ligature  is  employed,  the  ends  are  cut  off  level  with  the 
'Aaa  as  soon  as  consolidation  tftkes  place  ;  and  nsnally  in  a  few  days 
l»tb  of  the  wounds  dose.     After  that,  a  tmaa  is  nnnecesaary,  Iboagb 


^^^Hfntidi 
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A.  Strepliotnine  btjng  mjiplied. 

B.  Strephotome  replaced  by  ligature  and  glau  rod. 

C.  Strephotome. 

D.  Handle  applied  to  utref^otoine  during  the  operation,  but  (emovcd  when 

in  situ. 
£.  Glaw  tod  to  fix  catgut  ligature. 

it  is  well  to  use  a  pad  trass  without  a  spring  for  a  time  to  give 
■npport  in  case  of  any  undue  strain  while  tbe  cicatrices  are  weak. 

The  nnmber  of  cases  on  record  is  uearly  lIWi  without  a  death,  and 
without  any  ixindition  to  call  for  serious  anxiety. 

Wood'*  operation. — An  incision  is  made  in  the  skin  of  the  scrotum, 
ibout  I J  inches  in  length  oblitjuely  downwards  and  outwards  over  the 
idua  of  tbe  sue.  Tbe  integument  is  then  taised  from  the  subjacent 
in,  for  an  area  of  about  'i  inches  in  diameter.  Tbe  detached  fuda 
ic  of  the  hernia  ix  now  invaginated  in  the  inguinal  canal,  as  high 
Dp  ns  the  iuternal  abdominal  ring,  by  means  of  the  forefinger  of  tbe 
ojiunitor.     The  forefinger  which  is  supporting  tbe  inv^iimUd  stmc- 
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tnres  Tsieea  the  lower  border  of  the  internal  oblique  tnnsclo  and  I 
conjoined  tendon,  and  in  front  of    them  the  inner  pillnr  oC  the  \ 
mperficial  ring  ;  the  needle  being  passed  along  the  finger  behind  und   ] 
throngb  tbe  conjoined  tendon  nnd  intemaJ  pillnr,  the  «kin   ia  next   J 
drawn  inwards,  and  the  neeillo  pushed  through  it,  so  thatthe  aperture  1 
in  the  skin  is  somewhat  externul  to  thitt  in  the  conjoined  tendon.  \ 
One  end  of  a  piece  of  stout  cuf/ifr  n-lri;  fitferfd,  abont  ^  feet  in  length, 
is  then  engaged  in  the  needle  and  dniwn  throngb  to  the  MTOtal  wound. 
The  needle,  being  disengaged  from  the  wire,  is  passed  aloi^  the  outer 
side  of  the  forefinger,  nearly  as  high  up  as  the  internal  abdominal 
ring;   it  is  then  pushed  through  the  external   pillar  of  the  external 
ring,  that  is  to  say,  through  the  aponeurosis,  close  to  Poupart's  Ugti- 


ment,  aiid,  by  drawiug  the  skin  liutwards  to  meet  it,  brought  out  I 
through  the  same  cutaneous  opening.  Here  the  other  end  of  the  wire  I 
is  engaged,  nnd  the  needle  again  withdrawn,  eo  that  a  loop  of  the  wire  I 
then  appears  in  the  single  cutaneous  aperture,  and  the  two  ends  of  the  I 
wire  in  the  scrotal  wound,  one  perforating  the  conjoined  tendon,  tha  ,] 
inner  pillar  of  the  ring,  and  the  invaginoted  fascia,  the  other  per-  I 
f  orating  the  external  pillar  of  the  ring  and  the  invaginated  fascia. 

The  sac  of  the  hernia  and  the  fascia  covering  it  opposite  the  sorotal  J 
aperture  is  now  to  be  pinched  up  between  the  finger  and  thumb,  and'l 
the  spermatic  cord  is  slipped  back  from  their  graap.  The  needle  M  I 
then  passed  from  without  inwards,  and  a  little  upwards  in  front  of-J 
the  spermatic  cord,  ao  as  to  include  the  sac.  and  all  strnotures  i 
front  of  the  cord.  Either  end  of  the  wire  is  then  engaged  in  tl 
needle  and  drawn  through,  either  puncturing  the  sac,  or,  if  paenbl% 
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ing  ultogeUier  behind  it,  The  loop  Above  should  be  twisted,  and 
'the  two  tree  ends  below  should  be  twisted  several  times,  so  as  to 
oontmct  the  spnce  enclosed  within  the  wires,  A  B  (woodcut)  ;  and 
lutlf,  n  pud  of  bandage  being  {>laeed  aver  the  spot,  the  twisted 
through  the  loop  and  drawn  over  the  pad,  and  a  spica 
idage  is  applied  over  oil,  eo  as  to  preM  Srml  j  npon  the  wire,  C. 
Mr.  Wooti  records  'liii  cases  operuted  upon  by  hia  subcatuneoua  wire 
letbod,  of  which  70  per  cent,  were  radically  cured.  Of  the  earlier 
oases  three  died  from  hospital  causes,  pyiemia  and  erysipelas,  but  sinoe 
adopting  the  use  of  the  wire  only  two  deaths  have  resulted. 

Latterly  he  has  used  carbolized  kangaroo  or  ox  tendon  applied 
instead  of  the  wire,  but  in  the  same  way,  and  left  in  the  tisKuea, 
■Die  sac  and  sometimes  the  omentum  being  removed  altogethtr.  In 
there  was  one  death.  Of  irreducible  hernia  he  has  had 
!4  cases,  with  two  deaths.  Of  operations  for  radical  care  immediately 
the  relief  of  strangutation  he  has  bad  1 1  cases,  with  one  death 
>ne  failure.  Of  crural  hernia  he  has  had  ^0  cases,  14  of  which 
iwere  after  strangulation  and  'A  irreducible  from  other  causes.  Fifty- 
have  been  kept  nnder  observation  from  two  to  tweuty'one 
years  without  return  of  the  hernia,  proving  the  durability  of  the  cure. 
Sixty-two  more  cases  have  been  watched  for  two  years.  Altogether 
4(K)  oases  have  been  operated  on. 

I  GENEHAL  STUDY  OF  HEUXIAS. 

The  following  remarks  apply  to  inguinal,  crural,  and  urabilical 
hernias  only  ; 

Every  hfrnia  presents  for  consideration  :  ( 1 )  the  protruding  parts  : 
and  (2)  the  coverings  of  these  parts,  or  beriiial  sac. 

The  omeiilum  and  the  *}iiall  intnlinr  form  the  majority  of  bcmiaa 
which  enter  the  inguinal  canal,  the  crural  canal,  or  the  umbilicus. 

If  the  bowel  alone  is  displaced  {rnterocel-r),  the  hernia  forms  a 
rounded  tumour  of  variable  consistence,  according  as  the  bowel  is  full 
or  empty.  It  is  elastic,  tympanitic  on  percussion  when  the  gut  is  foil 
of  gas,  more  or  less  soft  when  it  is  fall  of  fecal  matter. 

When  the  hernial  tumour  is  composed  of  the  omentum  {epijilocrlt) 

lone,  it  is  soft,  doughy,  and   unequal  on  pressure.     This   kind   of 

1  is  not  often  attended  with  symptoms  in  the  region  of  the 

estive  passages,  as  is  the  case  in  hernias  of  the  bowel.    Lastly,  the 

■  sometimes   consists   of    both    bowel    and   omentum   (enlrro- 

tfiploetlf). 

t  We  have  already  noticed  (Plates  LXIU.  and  LXIV.)  the  formation 

ls  and  the  different  anatomical  layers  that  form  the  envelope, 

E  The  true  sue  then  consists  of  those  layers  folded  over  the  displaced 

mber  and    nature    of    the    different   coverings   vary 
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nccordiag  to  the  seat  of  the  hernia  ;  wliile  the  whole  of  the  nc  oDiler- 
goes  certain  structural  cbangea  according  as  the  hernia  is  recent  or  old. 
The  various  luyera  which  constitnte  the  whole  of  a  hernial  aac  have 
been  already  described  Berintim  ;  bnt  when  the  hernia  has  lasted  for 
a  considerable  time,  the  different  p^ta  are  glued  together  by  the 
inRammulory  proceea,  and  form  one  dense  hiini  whole,  in  which  two 
parts  only  can  be  distingnished— the  nrrk  0/  Ihe  unt,  or  the  portion 
embraced  by  the  abdominal  opening,  and  Ibc  body  of  the  sac,  which 
constitutes  its  most  developed  portion.  lusi'Je,  the  eac  is  formed  by  u 
serous  membrane,  the  peritoneum,  which  is  smooth  in  appearance,  and 
ia  sometimes  filled  with  serum.  Extermdly  the  fac  ia  more  or  lesa 
confounded  with  the  aubcutaneous  cellular  tisane.  In  time  heniial 
saca  may  undergo  abangefl  of  such  a  nature  as  to  embarrass  the 
operator.  They  may  be  thickened,  ru]itured,  and  full  of  scrum  ;  they 
may  be  adherent  to  snrrounding  parts  ;  and  their  walls  may  be  the  seat 
of  cysts. 

Hernias  are  redudbh  or  irredac'ibte  and  »lraiigulalal,  with  or  without 
adhesions.  A  hernia  is  reducible  when  it  ia  wisy  to  path  the  disphioed 
organs  back  into  the  abdomen.  In  this  case  the  neck  of  the  hernial 
sac  is  sufficiently  lai'ge  to  admit  of  the  return  of  eitber  the  bowol  or 
the  omentum,  which  do  not  then  contract  any  adhesions  either  with 
the  neck  or  with  the  wail  of  the  sac.  Hereafter  we  shall  study  tho 
operative  measures  by  which  hernias  are  reduced. 

Irrtdacible  hernia  is  that  in  which  the  sac  or  the  neck  of  the  soo 
has  contrncted  adhesion  with  the  protruded  organs,  or  in  which  other 
alterations  have  taken  place  such  as  to  prevent  the  return  of  the 
hernia  though  not  strangalated. 

OUSTKUCTION. 
When  fecal  matters  collect  in  a  coil  of  protruded  bowel  and  distend 
it,  the  hernia  ia  said  to  be  ohilrucltil.  Obstruction  is  very  apt  to  occur 
ill  old  men,  and  when  hernias  are  old  and  much  dilated.  Obstruated 
hernias  are  very  painful ;  and  to  the  touch  they  closely  resemble  a 
fatty  tumour.  The  ta»is  will  generally  succeed  in  reducing  them  ; 
but  when  tlie  obstruction  is  persistent,  and  the  hernia  remains  for  A 
long  time  irreducible,  il  may  then  end  in  actual  strangulation. 

STRANGfl.ATIWS, 
A  hernia  is  said  to  be  strangulated  when  the  opening  through  which 
it  passes  is  too  tight  or  narrow  to  admit  of  its  reduction.     Inflammation 
or  congestion  which  is  the  result  of  strangulation  becomes  a  further 
cause  of  constriction  by  increasing  the  volume  of  the  parts  involved 
in  the  hernia.    Then  follows  a  secretion  of  fluid,  with  adhesion  to  the  I 
nock  and  in  the  interior  of  the  uic.    The  inflammatory  prooera  niity  J 
take  its  usual  course,  and  may  termiuato  in  mortification  of  the  benua.  .] 


iefore,  however,  thin  takes  pUcc,  tlie  gnrface  of  the  bowel  always 
H  a  smooth  sppetunuoe,  with  a  violet  tint  occasioned  by  a 
bgiuttioD  of  venous  blood.  Later  on,  this  colour  tuma  blackish,  and, 
■rhen  the  mortification  has  commenced,  of  a  grey  aaby  «}lour,  with 

Seat  op  the  Stras(ii.'I.aT1os. 

Attentive  utady  of  the  morbid  anatomy  of  hemia.1  h.is  shiiwn  that 

D  the  great  majority  of  cases  strangulation  takes  ]>lace  at  the  ueck  of 

Nevertheless,   the   aponenrotic   rings   are   also   a,   caosc   of 

^■tnngulated  hernias,  a  cause  which  does  not  exclude  the  constriction 

occasioned  by  the  neck  of  the  sac,  eicept  in  rocenliy- formed  herniiiB, 

where  the  neck  of  the  sac  is  not  thickened. 

It  mny  happen  that  the  neck  causing  the  stmngnktion  in  free  in  the 
abdominal  opening;  nod  in  that  case,  if  the  hernia  is  reducible,  the 
strangnlntion  may  continue  after  the  hernia  has  been  returned  into 
the  cavity  of  the  abdomen.     This  is  termed  reduction  fii  viame. 

The  neck  of  the  sac  and  the  aponenrotic  rings  are  not  the  only 
s  of  the  strangulation.     Bridles  may  be  present  in  the  interior  of 
lental  adhesions,  etc.,  which  may  bo  of  snch  a  nature  as  to 
n  constricting  bands  and  to  interrupt  the  passage  of  the  contents 
f  the  bowel. 
Diaguoeh.— A.H  etrangidated  hernia  may  necessitate  the  performance 
.  very  serious  operation,  we  shall   briefly  notice  the  principal 
mptoms  that  characterise  the  three  periods  of  this  accident. 
Itl  perioil. — An  irreducible  swelling,  not  Tory  large,  and  painful  to 
e  touch,     C^olicky  pains  radiate  from  the  swelling  to  the  abdomen, 
metation  and  vomiting  of  the  contents  of   the  stomach  take  place 
Mt,  then  vomiting  of  bilious,  and,  Listly,  of  fecal  matter.     Constipo- 
n  and  borborygmua  are  also  present. 
The  duration  of  these  symptoms  may  vary  from  un  hour  to  several 
bys. 

2m/  perimi. — A  more  or  less  abundant  effusion  of  serum  into  the 

interior  of  the  sac  ;  inflammation,  and  more  acule  pain.     The  abdomen 

is   painful   on   pressure,   and   flatulent    eroakings  are  more   audible. 

_  Jiaasea  and  vomiting  continue  to  increase  ;    the  pulse  is  small  and 

rcqnent  ;   and  the  pinched  appearance  of  the  features  indicates  the 

e  uneasiness  of  the  patient. 
t  3ri7  ji^iarf.— TheinSammationis  at  tbisstige  succeeded  by  gangrene. 
)  pain  now  ceases  ;  the  vomiting  is  replaced  by  hiccoughs;  the 
)dy  is  covered  with  a  cold  perspiration,  and  the  temperature  declines 
D  about  SC  ;  the  features  undei^oachnnge,  and  the  face  becomes  livid, 
'  le  pulse  becomes  small,  thready,  and  intermittent :  the  voice  is  tremb- 
■ling  ;  and  the  swelling  assnmcs  a  ruddi^h  appearance,  and  often 
■  crepitates  under  tlie finger.    The  bowel  mny  theu  return  into  the  abdo- 
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men,  and  a  rapid  and  fatal  eSufion  of  fluid  takes  place  in  the  peritone«l 
cavity.  At  other  times,  the  swelling  uloerateB  and  bursta  externidlj' : 
in  thia  case  the  open  bowel  remaining  adherent  to  the  external  woand 
may  give  rise  to  an  accUhnlal  arlifieial  itiius. 

The  symptoms  above  mentioned  will  enable  ub  to  form  a.  differential 
diagnosis  between  a  hernia  that  is  simply  obstructed  and  one  that  is 
sti-angulated.  Whatever  may  happen,  the  surgeon  should  always  try 
the  taxis  before  resorting  to  the  division  of  the  stricture,  especially  if 
the  Strang olation  is  recent.  But  if  the  hernia  is  old  and  very  painful, 
it  Ih  better  not  to  increase  theinfiitmmiition  by  unseasonable  mnuipula- 
tioii,  hut  to  rewrt  at  once  to  an  operation  which,  if  put  oS,  may  be  no 
longer  serviceable. 

Treatment  of  Hermab. 

The  treatment  of  simple  hernia  is  either  palliative  or  curative. 

The  palliative  treatment  consists  in  preventing  any  accidents 
occurring,  by  keeping  the  hernia  reduced  by  means  of  a  bandage. 

The  object  of  the  curative  treatment  is  to  radically  remove  tha 
condition. 

Another  chapter  will  be  devoted  t«  the  consideration  of  the  different 
plana  and  operations  (taxis  and  kelotomy)  which  are  called  for  by  the 
accidents  to  which  hernias  are  exposed. 

Trataeg. —  The  application  of  a  tmss  keeps  the  parts  reduced,  and 
thus  prevents  the  accidents  with  which  hernias  may  be  uomplicated, 
snch  as  irreducifaility,  obstruction,  strangulation,  etc.  Trusses  may 
also,  under  certain  conditions  with  regaixi  to  the  age  of  the  patient 
and  the  character  of  the  hernia,  be  the  means  of  effecting  a  twlical 

It  is  therefore  of  importance  to  duly  recognise  what  their  size  and 
form  should  be,  in  order  to  derive  the  greatest  possible  benefit  from 
them.  The  only  trusses  now  used  consist  of  a  steel  band,  well  lined, 
covered  with  wash-leather,  and  terminating  in  a  fixed  or  movable 
cushion,  and  of  a  shajie  that  is  most  suited  to  the  nature  of  the  cssa 
Formerly  a  soft  kind  of  truss  was  in  use,  made  of  leather,  doth, 
or  some  other  non-metallic  substance.  These  trusses  were  fixed  on  by 
a  soft  girdle,  while  a  spring  fastened  to  the  cushion  kept  up  th6 
necessary  degree  of  pressure. 

The  cushion  of  the  truss  should  be  made  of  rather  soft  material ; 
but  sometimes  it  is  made  of  wood,  ivory,  indiarubber,  spring-pads, 
water-pads,  air-jiiids,  etc.  The  union  of  the  spring  or  the  body  of  the 
truss  to  the  cushion  is  called  its  neck.  On  the  plate  which  supporta 
the  oushion  there  are  books  or  bottoas,  to  which  is  fixed  the  leather 
strap  which  completes  the  girdle.  A  strap,  made  of  leather  or  cloth,  is  ' 
fixed  to  the  posterior  part  of  tbe  truss,  and  runs  from  behind  forwards,  i 
along  the  fold  of  the  thigh,  to  be  attached  to  one  of  the  hooks  belong- 
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ring  to  the  onshiaa-pbte.  This  air.tp  keeps  the  tmss  In  position,  and 
prevents  it  moanting  up.  There  are  also  doable  hernial  tmasoa  of 
different  shapes. 
The  conditiuns  of  a  good  truss  are  :  that  It  is  fitted  to  the  stature  of 
the  patient ;  that  it  keeps  up  a  gentle  and  constant  iireasare  upon  the 
tipoueurotio  opening  irithout  causing  any  ioconveiiience. 

Applitatioa  uf  Ihr  trust. — Make  the  patient  lie  on  his  back  and  pass 

»the  truss  round  his  pelvis.  Then,  having  reduced  the  hernia,  keep  up 
the  reduction  by  applying  one  band  over  the  inguinal  or  crural  ring. 
while  the  cnahion  of  the  tmss  is  adjusted  to  this  spot,  and  filed  there 
by  fastening  the  strap,  which  is  continnous  with  the  spring,  to  the 
hook  or  bntton  that  is  fixed  to  the  plate  of  the  cushion.  Lastly,  pass 
under  and  fix  the  thigb-piece.  The  patient  should  tbea  stand  Dp, 
wnlk  a  few  paces,  and  move  ihe  body  in  different  positions,  so  as  to  we 
whether  the  truss  flta  well  to  the  hernia. 
When  the  truss  is  applied  to  a  crur^  hernia,  the  cushion  shonld  be 
carried  below  Poupurt's  ligament.  M.  Malgaigne  thinks  that  movable 
cushions  have,  in  a  certain  nnmber  of  cama,  an  advantage  over  fixed 

IcnshioQS  ;  that  iu  oblique  inguinal  hernia  the  cushion  should  press 
over  tfae  course  of  the  canal  and  over  the  internal  opening,  resting  very 
little  or  not  at  all  upon  the  pubis,  according  to  the  nature  of  the  case  ; 
that  in  direct  heniias  the  cushion  should  be  more  voluminous,  fixed 
and  adjusted  to  Che  pubis  ;  and  that  bard  cushions  are  more  nsofol  for 
tnaintoining  pressure  ujMn  the  canal,  and  soft  cuBbiona  for  direct 
■  hernias. 
RK.nciTniN  OF  H1.BSIAB. 
Taxi*. — By  taxis  is  meant  a  series  of  maiioeavTee  by  which  the 
mrgeon  is  enabled  to  return  thu  displaced  parts  into  the  cavity  of  the 
abdomen.  It  is  by  manual  assistance,  applied  directly  to  the  swelling, 
that  the  reduction  of  the  hernia  is  effix'ted  by  meaus  of  this  opera- 
tion. 

Fuailion  of  tli«  jmlifni. — The  best  position  is  that  in  which  the 
abdominal  muscles  are  completely  relaxed.  Let  the  patient,  therefore, 
lie  on  his  back  with  his  head  and  shoulders  raised  on  pillows.  The 
pelvis  should  also  be  raised  in  such  a  manner  that  the  patient's  back. 

I  bung  in  a  declivitous  gioaition,  the  swelling  is  a  little  above  the  level 
Df  the  abdominal  cavity.  In  this  position,  tbe  bowels  will  not  exert 
my  pressure  uinn  tbe  ring  through  which  the  hernia  has  to  pass. 
Lastly,  misu  the  thighs  and  Hex  the  legs  upon  them. 
Gfirral  rulta. — Before  describing  the  different  manceuvres  especi- 
ally adapted  to  this  rednction  of  particular  hernias,  tbe  attention  of 
the  reader  may  be  drawn  to  the  general  rules  which,  according  to  "HL 
Halgaigne.  it  is  neceseaiy  to  observe  iu  tbe  great  majority  of  cases  ; 
1.  L^t  the  patient  pass  tiis  urine  in  order  to  increase  by  so  much  the 
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capacity  of  the  abdominal  cavity.  ■!.  Make  the  patient  brentbe  freely 
withont  mosing  hia  head — a  movemeiit  which  he  is  very  apt  to  make 
for  the  Kake  of  watching  the  operation— in  abort,  ho  must  make 
no  effort  of  any  kind.  3.  Make  at  first  gentle  pressnre  bo  as  to  be 
able  to  increase  it  gradually,  and  to  continue  it  for  a  long  time  without 
bruising  the  bemia,  holding  the  neck  of  the  sac  between  the  Snger  and 
thtimb  of  the  left  hand  so  as  to  prevent  the  hernia  from  cloging  Ihe 
ring  daring  pressure,  4.  Heturn  those  parts  first  which  were  the  firat 
to  be  protruded.  5.  Take  care  that  the  protruded  partH  are  retnmed 
by  the  same  channel  as  that  through  which  they  were  protruded. 
Thna,  in  recent  ingniaal  hernias,  the  bowel  sbould  be  at  first  pressed 
directly  backwards  in  order  to  pais  the  firat  ring,  then  backwards, 
upwards,  and  especially  outwards,  in  accordance  with  the  course  of  the 
canal ;  and,  lastly,  from  before  backwards  again,  when  it  may  be 
presumed  to  have  arrived  at  the  Fecond  nng  In  congenital  or  old 
hernias  it  in  enough  to  press  the  parts  backwards  and  a  little  upwards. 
I>.  And  lastly,  in  certain  exceptional  cnsci  these  rules  do  not  hold 
good,  and  patients  have  themselves  a  method  of  procednre  which  it  is 
as  well  to  follow. 

Ol'KRATION  Of  TaXC 

The  surgeon  places  himself  on  the  right  of  the  patient,  and  takes 
hold  of  the  base  of  the  tumonr  in  such  a  manner  as  to  distribate 
equally  the  fecal  or  gaseous  contents  of  the  hernia.  This  mancenrre, 
by  making  gentle  pressure  over  the  nhdominal  ring,  should  have  the 
effect  of  pushing  rn  ninni«  the  contents  of  the  bowel  towards  the  seat 
of  strangulation  ;  but  the  reduction  would  Iw  imposaible  if  the 
operator  did  not  at  the  same  time  take  caro  to  seiia  the  pedicle  of  the 
hernia  with  the  view  of  concentrating  and  contracting  the  passage  of 
the  contents  of  the  hernia  in  the  direction  of  the  ring.  This  lut 
mancBUvre,  by  preventing  the  hernia  being  crushed  against  the  ring, 
allows  of  its  being  drawn  outwards,  and  of  its  being  gradually  returned 
by  the  channel  through  which  it  passed. 

Equal  pressure  should  be  made  upon  all  points  of  the  swelling 
by  applying  the  fingers  uniformly  over  its  surface. 

It  is  very  difficult  in  an  operation  of  this  kind  to  adopt  one  method 
exclusively.  The  attempts  that  are  made  to  reduce  a  hernia  always 
adroit  of  the  simultaneous  or  successive  adoption  of  the  different 
methods  of  redaction  described  by  authors.  The  great  point  is 
to  return  the  liemia  by  the  same  channel  through  wbicli  it  waa 
protruded,  When  the  reduction  takes  place,  the  hernia  m.iy  gradually 
diminish  in  volume  and  in  hardnes.s,  and  then  pass  back  all  at  onoe. 
Sudden  reduction,  which  is  usually  accompanied  by  a  gargling  noise,  is 
a  sign  of  an  intestinal  hernia.  A  hernia  of  the  omentum  is  generally 
reduced  without  any  noise,  and  in  a  more  gradual  manner. 


AND  shroical  anatomy. 


Dl'RATIOS  OP  TlIK  TAXI3, 
If  the  taxis  be  too  prolongod,  it  may  corapronjise  the  snccesa  of  the 
operation  for  ths  division  of  the  Blrictnre  which  may  be  rendered 
neces-tarj  in  consequence  of  the  failure  of  the  attempts  mode  to  reduce 
the  hernia.  M.  Amuasnt,  on  the  other  hand,  is  in  faroar  of  the  tasis 
being  (irolooged  and  complete.  This  qaestion,  however,  cannot  be 
abnalutely  decided  from  li  priori  consideration.  The  surgeon,  there- 
fore, must  draw  from  the  peculiar  circumstance  of  each  caae  the 
indications  which  should  r^^Ute  bis  condact  in  this  respect. 
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OPEBATIOS  FOR  DITISION  OF  THF,  STRICTURE 
(KELOTOMT). 

Fig.  1.— A  ff'Id  of  skin  is  raised  over  the  tumour,  transversely  to 
the  axis  of  the  groin.  This  fold  of  akin  is  held  on  the  insi<je  by  an 
assistant,  and  on  the  outside  by  the  left  hand  of  the  operator,  who, 
with  his  right  hand,  cnutiouxly  makes  an  inciaion  into  the  fold.  The 
inci»<ion  may  be  made  from  within  outwards,  by  plunging  the  instru- 
ment, with  its  sharp  edge  upwards,  into  the  base  of  the  fold. 

Fig.  '2. — The  above  incision  (Fig.  1)  has  merely  involved  the  tJdn 
and  the  subcutaneous  cellular  tissue.  When  the  edges  of  the  wound 
are  separated,  the  swelling,  a,  is  exposed  enveloped  in  its  several 
coverings,  which  are  next  divided  layer  by  layer  with  the  bistoury,  b, 
gnided  over  a  director,  c. 

Fig.  ^. ^Having  divided  in  snocecsion  nil  the  coverings  of  the  hernia,  • 
the  operator  raises  a  fold  of  the  hernial  aac  with  a  pair  of  forceps,  a, 
and  lays  it  open  with  the  bistoury,  b. 

Fig.  4.^Tho  bemiit,  a,  i.t  now  exposed  ;  b,  omentum.  A  director,  c, 
or  the  finger  is  inserted  between  the  hernia  and  the  seat  of  stric- 

Fig.  5. — Diriiiott  of  the  ilriclurr. — The  surgeon  passes  over  a  finger 
of  his  left  bund  either  a  hernia  knife  or  a  blunt-pointed  bistonry,  the 
blade  of  which  has  been  partially  covered  with  lint,  and  then  proceeds 
to  divide  the  stricture. 

Fig.   (i. — M.   Vidal't  plan. — According  to  this  method   the  operator 
the  bistoury  over  a  fluted  spntnla,  a. 
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DIVISION  OF  THE  STRICTURE  IN  INr.UINAL 
HERNIA. 

The  operation  for  diviidoii  of  the  utricture  is  caaes  of  strangulated 
hcrnin  wa?  first  proposed  und  desoribed  by  Franco  in  1501.  Adopted 
and  prautitted  at  a  later  period  by  Ambrose  Pun',  it  waa  perfected  and 
described  bb  an  estabUshed  openttion  by  Dionix. 

The  inslrameiilii  required  for  this  operation  are — an  ordinary  straight 
bistonry  or  scalpel,  the  heraial  knife  of  Pott  or  A.  Cooper,  also 
a  hernia  director,  a  pair  of  scissora,  a  pair  of  mouse- toothed  foroopa, 
and  one  or  two  pairs  of  dissecting  forceps.  Several  fine  sponges 
should  likewise  be  nt  hand  to  absorb  the  blood  during  the  operation. 
Lastly,  several  piocei)  of  dresiiing,  lint,  bandages,  etc.,  should  bo 
provideil. 

The  jxiiition  of  the  pidteiil  should  be  such  as  to  completely  relax  the 
abdominal  muscles.  He  should,  therefore,  be  placed  horizontally  on  a 
CDUuh,  with  his  thighs  half  Hexed,  his  legs  flexed  apon  the  thighs,  and 
his  shoulders  slightly  raised  upon  a  pillow.  The  part  to  ho  operated 
upon  should  be  ahavod  if  necessary.  The  operator  should  stand  on  the 
hernia  side  of  the  patient,  with  his  assistants  near  him  on  the  opfiosite 
side,  to  baud  the  iustrumeuts,  stanch  the  blood  with  sponges,  and  take 
any  other  part  in  the  o|)enition  that  circumstances  may  render  desir- 

As  the  object  of  this  operatiou  is  to  remove  the  strangulatiou  by 
dividing  the  stricture  which  causes  it,  it  naturally  consists  of  several 
principal  steps  in  which  the  soi^eon  divides  in  sncceudon  first,  the 
skin  ;  second,  the  subcutaneous  coverings  of  the  hernia  ;  third,  the 
hernial  sac  ;  fourth,  the  stricture  itself  ;  while  the  reduction  of  the 
bowel  constitutes  the  fifth  and  last  step  in  the  operation. 

Fim  Siep.—Iiu-mofi  of  ikt  »kin  (PI.  LXVI.,  Fig.  I).— The  incision 
should  be  made  in  the  long  axis  of  the  tumour,  and  to  an  extent 
proportiotiat«  to  the  size  of  the  hernia.  It  may  be  made  from  within 
outwards,  or  from  without  inwards  ;  and  when  the  skin  is  intimately 
connected  with  the  coverings  of  the  hernia,  and  cannot  be  raised  into 
a  fold  between  the  fingers,  the  incision  shonld  be  made  very  cautiously. 
The  esaential  point  is  not  to  wound  the  bowel.  When  the  skin  is  soft, 
not  much  adherent  to  the  snlijaceut  parts,  it  is  best  to  raise  up  a  fold 
of  skin  over  the  tumour.  The  operator,  holding  one  end  of  this  fold. 
while  an  assistant  holds  the  other,  makes  an  incision  into  it  from 
within  outwards,  or  vict  uemii,  by  plunging  into  its  base  a  Ustonry 
with  the  blade  held  upwards.  This  incision  diridea  the  akin  and 
Bnbcutaneoua  tissues  ;  it  should  extend  nearly  J  inch  above  the 
swelling. 

This  drst  step  in  the  operation  is  generally  followed  by  a  little 
htemorrhago  from  some  of  the  superficial  vessels,  which  it  is  as  well  to 
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t  of  the  bleeding 


-ThU   I 


^^  fewer 


it  before  eoutinaing  the  opomtion  by  1 
TSMels,  or  the  applicatioa  of  cold  water. 

tirnmil  Slrp.—Diritiim  of  Ihf  lubrafaneoui  coeeringa  oflha 
■tep  of  the  operation  must  ba  performed  with  great  caatid 
mrgeons  make  a  direct  incision  from  without  inwards  by  passing  over 
inrface  of  the  tumoor  the  sharp  edge  of  a  bbtoory  held  like 

fiddle-stick.  Others  tear  down  all  the  tistues  with  the  two  index- 
The  infer  method  for  those  who  are  not  by  practice  skilful, 
H  to  mixe  with  a  pair  of  forccpii  the  membraDons  coreriogs  of  the 
Lleroin,  uiid  then  to  perforate  separately  each  fold  seized  by  the  forceps. 
Through  the  small  opening  thas  made  a  director  should  be  inserted 
beneath  the  layer  as  fnr  as  each  extremity  of  the  tumour,  while  with  a 
bistoury  guided  by  the  director,  and  with  its  sharp  edge  upwards,  the 
surgeon  divides  one  by  one  the  coverings  of  the  hernia  as  far  as  the 
nc.  The  number  of  the  coTerings  of  the  »ac  is  variable,  and  we  have 
already  enumerated  and  described  them  wben  treating  of  the  surgical 
anatomy  of  inguinal  and  crural  hernia.  But  the  age  of  a  hernia,  the 
duration  of  the  strangulation,  bo  much  modify  its  relations  to  the 
psrU  around  and  the  nature  of  its  coverings,  that  its  normal  anatomy 
is  no  guida  in  cases  of  this  kind,  while  it  is  often  extremely  difGcult  to 
recognise  the  sac  in  the  midst  of  the  abnormal  structures  produced  by 
the  disease.  Berous  cysts,  lumps  of  fat,  suppurating  glands,  an  old  sac, 
etc.,  may  obscure  the  operation  and  make  the  most  experienced  hand 
perilously  uncertain. 

Nevertheless,  there  are  some  signs  by  which  the  ; 
reoognisod.  These  are,  a  smooth  and  glistening  surfac 
shape,  fluctuation  from  the  presence  of  serum,  the  omi 
bowel  seen  throi^h  its  transparency,  etc. 

ThM  Slep.-Opauna  of  Ihe  tar  (Fig.  3).— The  sac 
recognised  should  be  cautiously  opened  so  as  not  to  wound  the  bowel. 
A  fold  of  the  sac  should  therefore  he  taken  up  with  a  pair  of  mouse- 
kfothed  forceps  between  the  convolntions  of  the  bowel  if  neen  through 
Vie  transparent  sac — an  operation  which  is  generally  facilitated  hy  the 
of  the  eomm  which  bathes  and  distends  Ihe  in.'^tdc  of  the  sac 

piece  of  the  sac  may  be  grospod  between  the  thumb  and  index- 
and  if  Uie  bowel  is  Included  it  may  be  easily  made  to  slip  away 
from  the  grasp.  An  incision  should  then  be  made  into  the  fold  doao 
to  tbe  forceps,  in  order  to  make  an  opening  into  which  a  director  cau 
be  inserted.  Guided  by  tho  director,  the  sac  is  then  to  lie  opened  both 
jillOf  e  and  below  to  a  sullicient  extent,  but  it  is  an  object  to  expose  tbe 
el  as  little  as  possible.    This  opening  of  the  sac  should  be  effected 

much  M  possible  in  front  of  it,   and  n  little  to   tbe   outside.     It 

of  the  utmost  importanoc  to  make  certain  that  the  sac  is  really 
itored.    The  escape  of  a  certain  quantity  of  serum  after  the  sue  has 

in  opened  ;  tbe  fadlily  with  which  the  interior  of  the  sac  can  be 
17-2 


:,  3  spherical 


when  once 


260 


A   TEXT  BOOK  OF  OPEHATIVS  SUSOERY 


eiplored,  either  with  the  finger  or  the  director  (provided,  of  CoorM, 
there  are  no  adhesions  between  it  and  the  bowel)  ;  the  fact  of  the 
bowel  or  the  omentum  freely  floating,  and  uot  being  adherent 
to  anything  except  the  seat  of  the  stiicture— all  theae  signs  combined 
will  scarcely  loave  any  doubt  as  to  the  nature  of  the  pouch  or 
BBC  which  baa  been  opened.  We  may  add,  however,  that  aome  hernias 
(hernia  of  the  cceuum,  for  example)  have  no  sac.  Should  this 
embHrrassing  peculiarity  present  itself,  which  is  very  rarely  the  case, 
the  bowel  may  always  be  readily  recognised  by  the  structure  of  its 

fieneraily  speaking,  the  bowel  appears  of  a  variable  colonr, according 
to  the  time  that  has  elapsed  since  the  commencement  of  the  strai^n- 
latiun.  Its  surface  is  vascular,  of  a  more  or  less  deep,  reddish- brown, 
or  even  black  colour,  and  perhaps  masked  in  some  places  by  a  layer  of 
plastic  lymph.  The  omentum  may  be  easily  unfolded  when  there  are 
no  adhesions.  Figs.  4,  b,  and  6  represent  a  coil  of  protruded  bowel 
after  the  opening  of  the  aao. 

Fsurlh  Sleji. — The  diriiion  of  the  n/ric/urf-.^ Before  jiroceediag  to 
divide  the  strictore,  the  neck  of  the  sac  should  be  explored  with  the 
filler,  and  gentje  traction  made  upon  the  protmded  bowel,  with  the 
view  of  reducing  it,  if  possible,  without  'lividing  the  stricture. 

Having  discovered  the  seat  of  strangulation,  and  that  the  strictnre 
must  be  divided,  the  operation  may  be  accomplished  in  two  ways : 
first,  by  dividing  the  stricture  to  a  sufficient  extent,  and  on  the  mde 
where  there  is  no  occasion  to  fear  the  presence  of  any  bloodveaaels  ; 
second,  by  making  several  incisions  at  different  points  of  the  seat  of 
stricture. 

The  division  should  be  made  with  a.  hernia  knife ;  the  sfaarp  edge  of 
the  instmment  should  be  inserted  beneath  the  stricture,  being  passed 
along  the  index-finger,  or  over  a  director  (Figs.  5  and  6).  When  tliere 
is  no  room  for  the  insertion  of  the  finger,  the  director  must  be  used  ; 
but  if  the  nail  can  be  introduced  beneath  tbe  constricting  band,  the 
bistonry  should  he  passed  over  the  finger,  first  in  a  flat  or  horizontal 
position,  and  then  by  raising  the  sharp  edge  upwards,  and  at  the  same 
time  pushing  the  back  of  the  instmment  with  the  linger  on  which  it 
rests,  the  division  of  tbe  stricture  is  accomplished.  Afterwards  the 
indei-finger  may  be  passed  in  more  deeply,  ro  that  it  may  be  possible 
to  carry  the  division  a  little  further.  During  the  operation  the 
assistants  should  not  only  keep  the  edges  of  the  wound  apart,  but  keep 
tbe  viscera  out  of  tbe  wny,  as  by  getting  over  the  bkde  ot  the  instra- 
ment  they  may  be  wounded,  or  obstruct  the  operation. 

M.  Vidol  has  proposed  the  use  of  a  fluted  spatula  instead  of  an 
ordinary  director,  and  which  is  particularly  useful  when  it  is  imponsibla 
to  follow  with  tbe  eye  the  track  of  the  bistoury.  The  end  of  the 
ppatuia  is    first  jiassed  between   the  protruded    part  and  the  p&rt 


I 


Rtrangukliag  it.  The  fluted  mrfaco  is  turned  upwards,  or  looks 
towards  the  point  that  is  to  be  dirided.  Along  thin  Eurftice  the 
bistoury  is  paused  in  a  flat  or  borizonlal  position,  ho  that  it«  edge  uao 
do  no  hftrm.  To  make  the  division,  the  bistoury  must  be  turned  on 
its  axis  in  nach  a  manner  as  to  raise  upwards  the  sharp  edge,  which 
■bould  divide  the  nlricture  as  much  by  scraping  as  by  cutting  it.  The 
ipntuln  protects  the  bowel  from  the  edge  of  the  knife,  and  keeps  it  out 
of  the  way. 

In  England  a  hernia  director  is  employed  baring  the  form  of  a  spatula, 
and  the  breadth  of  nearly  J  inch. 

We  have  already  remarked  that  an  attempt  at  reduction  should  ho 
made  before  rt^sorting  to  an  operation  for  the  division  of  the  stricture  ; 
but  it  should  not  be  forgotten  that  the  seat  of  strangulation  is  more 
often  at  the  neck  of  the  sac  than  at  the  aponeurotic  ring.  Nor  should 
it  be  forgotten  that  some  hernial  sacs  have  multiple  nects,  and  that 
the  seat  of  strangulation  may  be  very  extensive,  and  may  reach  as  far 
M  the  upper  ring  of  the  inguinal  canal.  It  is  only  by  repeated  explora- 
tions and  divisions  of  Btrictnres  that  the  operator  will  be  able  to 
discover  the  dilEculties  that  may  be  encountered  iu  operations  of  this 
kind. 

There  is  a  difference  of  opinion  amongst  authors  as  to  the  direction, 
«nd  the  extent  to  which  the  divisioa  should  be  carried.  When  the 
•eat  of  the  strangnlation  is  at  the  external  ring,  and  when  the  neck  of 
the  sac  can  be  drawn  out  of  the  canal,  the  division  w  ^any  of  execntion, 
and  there  is  no  rittk  of  wounding  the  epigastric  artery.  But  when  the 
stricture  is  more  deeply  situated,  the  impossibility  of  knowing  whether 
the  hernia  Is  internal  or  external  should  induce  the  surgeon  to  act 
cautiously. 

The  reader  should  refer  back  to  Plates  LV..  LVI.,  and  LIX.,  for  a 
description  of  the  more  important  anatomical  relatione  of  the  ports 
concerned  in  the  production  of  hernias.  The  division  of  the  stricture 
in  an  upward  direction  is  less  dangerous  as  respects  the  viscera  thai 
bare  to  be  avoided  ;  and  by  not  carrying  the  incision  beyond  j;  inch 
in  extent,  there  is  no  rick  of  wounding  the  artery.  The  index-linger 
introduced  through  the  ring  after  slight  incision  by  the  knife,  may  be 
made  to  split  the  constriction.  In  the  case  of  external  hernias,  the 
division  outwards  allows  of  its  being  safely  carried  to  a  greater  extent, 
and  in  proportion  to  the  volume  of  the  displaced  viscera.  For  this 
reason   it  will   be  often   adrisable  to  have  rtKoanus  to  the  multiple 


ilullipU  dirition. — Where  it  is  necessary  to  enlarge  the  abilominsl 
opening,  and  with  the  view  of  avoiding  such  an  extensive  incision  aa 
would  incur  the  risk  of  hRmorrhsge.  M,  Vidal  proposes  three,  four,  or 
even  a  greater  number  of  incisions  of  ,^  to  ;(  inch  in  length. 

.V.  Malgaignt'i  oprrat'oii. — M.  MaJgaigne  does  not  make  the  first 
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inoirion  over  tbe  sao  and  the  twrotnm,  bat  over  the  apparent  seat  of 
Btrangalation,  prolonging  tlio  indsion  uiiw&rds  and  dowawards  to  ancb 
an  extent  as  the  obesity  of  the  patient  and  the  volame  of  the  bernift 
may  render  advlBablii.  All  the  tissnea  are  divided  ss  far  as  the  peri- 
toneaiD,  and  in  thia  way  he  has  nothing  to  fear  from  the  presence  of 
bloodvesaeb,  which  are  kept  under  the  eye,  or  removed  oot  of  the 
way.  If  the  atrangalntioD  ia  found  to  arise  from  the  constriction  of 
a  fibrouH  aperture,  the  aac  itself  is  not  touched,  and  the  hernia  is 
reduced.  Otherwise  he  dividea  the  neck  by  emsll  incisiona  from 
without  inwards  ;  or  if  tho  stricture  appears  very  tight,  he  makes  a 
amall  incision  in  the  peritoneum,  either  above  or  below  the  neck  of  the 
sac,  and  raiaes  the  latter  with  a  director  on  which  the  neck  is  divided. 

According  to  M.  Malgaigne,  the  advantage  of  thia  plan  over  all 
others  is,  that  the  operator  can  fee  what  he  ia  doing  ;  in  the  second 
place,  the  aeat  of  strangulation  ia  reached  by  the  ahortest  ronte,  and 
by  the  fewest  possible  inctaiona  ;  and  thirdly,  the  sciotum  and  the  no 
are  more  protected,  and  the  surgeon  has  not  afterwards  to  trouble 
himself  about  the  sopparation  and  cicatrization  of  a  wound  that  ha* 
been  more  or  less  useless.  In  illuatnition  of  his  method,  M.  Malgaigne 
cites  a  cose  of  scrotal  hernia  of  large  aixe.  Its  neck  was  situated  on  k 
level  with  the  abdominal  ring  :  the  neck  of  the  use  was  opened  ;  the 
tac  for  a  few  daya  became  full  of  Said,  the  absorption  of  which  iodk 
place  as  fast  as  the  inSammation  of  tho  wound  above  snbaided  :  and 
a  cure  waa  effected  without  any  accidenta  (^Malgaigue,  ilidecine 
(>p/nHoire). 

Fifth  utrp.—Redmiiim. — In  the  case  of  an  intestinal  hernia,  and 
when  the  bowel  is  soand,  draw  the  latter  out  a  little,  divide  any  slight 
adhesions  that  may  be  present,  raise  the  buttock  ao  as  to  allow  the 
intestines  to  drag  back  from  the  sac,  press  gently  inwards  the  gas 
distending  the  bowel,  and  finally  reduce  it  bit  by  bit,  returning  first 
the  parts  that  are  nearest  the  ring.  When  the  bowel  is  also  accom- 
panied by  a  portion  of  omentum,  the  latter  should  be  returned  last  of 
all.  When  a  part  of  the  bowel  has  become  gangrenous,  the  Judicationa 
for  treatment  will  vary  according  to  the  extent  of  the  miitchief.  If 
there  is  any  doubt  as  to  the  existence  of  gangrene.  VI.  Tidal  recom- 
mends a  very  alight  and  superficial  incision  to  be  made  over  the 
injured  portion  of  bowel.  If  the  circulation  is  still  active,  a  large 
drop  of  blood  collects  on  the  little  wound  :  if,  on  the  other  hand,  the 
bowel  is  gangrenous,  the  surface  of  the  wound  remains  dry  :  in  the 
first  case  the  part  may  be  reduced,  in  the  second  it  should  not.  Where 
there  ia  any  doubt,  the  diseased  part  should  be  kept  on  n  level  with 
the  ring  :  and  thould  it  he  gangrenoua,  the  fecal  matters  wilt  Snd  thdr 
way  through  the  abdominal  opening. 

It  sometimes  happens  that  in  making  the  tvaeW  incisions  above 
mentioned,  the  bowel  is  perforated  by  the  bistoury.    In  that  case  the 
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rargean  miut  have  reoourM  to  one  of  the  operatioiu  alr^kdy  described 
('  WoDndH  of  the  Bowels '},  according  to  the  niitnre  and  extent  of  tho 
wotind.  Liuitly,  when  the  bowel  is  gnngrenons  to  a  great  extent,  the 
two  wand  portions  or  euda  of  tho  bowel  must  1«  faatanec)  to  tha  ring, 
to  facilitate  tho  passage  of  the  fecei  throngh  the  upper  end  and 
tbroagfa  the  abdominal  opening,  by  which  meniiii  nn  artificial  anas 
will  be  established,  and  slowly  heal.  Perhaps,  too,  it  might  be  pomible 
to  excise  the  gaogrenoas  part,  to  niiite  the  sound  parts  by  suture,  by 
one  of  the  operatiooR  deecribed,  and  tbeu  to  reduce  the  bowel. 

Whenever  it  is  necessary  to  establish  an  artificial  anus,  great  care 
must  be  taken  to  preserve  the  adberioni  which  unite  tho  end  of  the 
bowel  to  the  docIc  of  the  trx.  Tbo  destruction  of  these  adhedona  will 
expoM  the  bowel  to  the  accident  of  returning  into  the  cavity  of  the 
abdomen.  If  the  stricture  should  prevent  the  fecnl  matters  from 
freely  escaping  outside,  a  smnll  female  spocnlum  might  be  introduced 
into  the  upper  end  of  the  bowel,  and  if  this  procedure  is  impoiaible, 
or  attended  with  loo  much  danger  as  respecte  thu  integrity  of  the 
adhemons,  the  sac  may  be  cautiously  divided  on  the  ontaide. 

The  treatment  of  a  gangrenous  condition  of  the  omentum  depends 
upon  its  extent  and  volume.  When  the  gangrenous  portion  is  pretty 
extendve,  unfold  the  omentum,  cut  off  all  the  diseased  portion, tie  one 
by  one  the  bleeding  vessels,  or  enclose  the  whole  pedicle  in  a  ligature, 
snd  confine  the  sound  parte,  tied  as  above,  to  the  opening  of  the  ring. 

Dmg'uigt. — Having  well  cleaned  the  depths  and  the  edge*  of  the 
wound,  the  btter  sbonid  be  approsimated  by  sutures,  and  a  djainago- 
tubo,  au  antiseptic  dressing  with  a  pad  of  lint  snd  a  spica  bandage 
applied  ;  but  if  it  has  been  foand  neceesary  to  establish  au  artificial 
anus,  the  wound  must  be  left  open,  and  a  charcoal  poultice  applied. 

Crlrai.  Hersia. 
The  detailed  deticription  (pp.  261  tl  aiv/.),  and  the  illnatrations 
(Pla.  liS.,  LXJ.,  and  LXIV.)  that  have  been  given  of  crural  hernia 
will  be  snfBcieut  to  show  its  anatomical  relations.  When  the  extra- 
peritoneal portion  of  the  cfecum  or  the  sigmoid  flexure  of  the  colon 
is  the  part  protruded,  the  bomia  so  formed  has  no  sac.  But  not 
counting  these  exceptional  cases,  crural  hernia  is  composed  of  much 
the  same  elements  as  inguinal  hernia.  The  direction  it  takes  is,  first, 
downwards  into  the  shenth  of  the  femoral  vemcis,  then  through  the 
layer  of  cribriform  fascia  :  afterwards  it  takes  another  direction,  and 
ascends  towards  the  abdomen,  under  the  akin,  and  the  layers  of  sub- 
cutaneous cellular  tissue.  If  the  hernia  be  of  large  site,  it  is  on  a  level 
with  the  opening  of  the  cribriform  fascia  that  the  neck  of  the  sac  in 
formed  ;  and  there  also  is  the  seat  of  stranguUtion,  which  takes  place 
at  the  aponeurotic  ring  of  the  cribriform  fascia.  But  nsualiy  the 
stricture  is  Bitaat«J  at  the  upper  opening  of  the  canal,  the  crural  ring. 
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or  in  the  canal,  the  neck  itself  being  in  the  latter  oase   the  MAt  of 
Etraogulation. 

The  remarkH  that  have  been  made  ou  the  taxis  in  cases  of  ingnioAl 
hernia  are  alRO  applicable  to  the  hernias  now  nnder  conBideretion.  It 
will  be  sufficient  to  obaerve  that  in  returning  the  protruded  parte  they 
Kboaldbe  mode  to  follow,  inveraely,  the  circnitousconrse  above  described. 

Ol-KBATTOft. 

One  great  aim  of  the  operator  is  to  reduce  the  hernia  without  open- 
ing the  sac.  This  cao  only  be  accomplished  when  the  coiuttriction  is 
not  constituted  by  the  neck  of  the  sac.  If,  therefore,  the  beniia  htk» 
not  descended  on  any  previous  occasion,  the  neck  of  the  sac  will 
ansuredly  not  be  the  constriction.  And  again,  if  the  knuckle  of  intes- 
tine constricted  is  small,  which  is  the  case  in  the  majority  of  femoral 
hernias,  it  is  not  likely  to  be  the  neck  of  the  sac  which  prevents 
its  return.  In  all  such  cases  an  attempt  to  reduce  the  hernia  without 
opening  the  sac  should  be  made,  unless  the  length  of  time  since  the 
Btraogulation  took  place  or  the  symptoma  shown  by  the  patient  give 
rise  to  the  opinion  that  tbe  bowel  is  gangrenous,  and  not  in  a  St  slmte 
to  be  returned  into  the  abdomen. 

The  most  convenient  incision  is  one  commencing  about  \  inch 
abf.ve  the  spine  of  the  pubes,  and  carried  downwards,  in  the  course  of 
the  tnmour — somewhat  on  its  inner  side— to  a  sufficient  length  accord- 
ing to  its  size.  As  the  diiFereut  coverings  of  the  hernia  are  by 
no  means  thick,  they  must  be  cautiously  divided  ;  and  it  is  oft«n 
impossible  to  raisea  fold  of  skinfrom  the  tumour.  The/>iifda/n-o/iri'ii 
enveloping  the  sac  is  very  thin,  and  may  be  mistaken  for  the  sac 
itself — an  error  easy  to  fall  into,  from  the  fact  that  fatty  masses 
folded  over  the  sac,  and  seen  through  the  trsaspareut  fasda,  mny 
be  mistaken  for  the  omentum,  whilst  the  fascia  it'wif  is  easily  separated 
from  the  tissue  around,  and  when  so  separated  presenta  a  ball-like 
appearance,  much  in  character  like  the  hernial  sac  Having  deter- 
mined that  the  layer  under  ot>servatton  is  the  fascia  propria,  it  should 
not  be  separated  from  the  tissue  around,  for  by  so  doing  it  is  rendered 
liable  to  slough  ;  bat  It  should  be  laid  o\itn  on  a  director  throughout 
its  length,  and  thus  the  subperitoneal  fat  and  cellular  tissue  is  brought 
into  view.  The  subperitoneal  layer  is  often  a  mere  film  of  connective 
tissue  ;  but  in  fat  persons,  and  in  giersons  in  whom  the  hernia  has  long 
existed,  it  presents  important  and  often  perplexing  variations.  If  this 
covering  be  simply  a  connecting  lamina,  the  sac  is  plainly  visible  ;  bat 
if  contaiaiog  fat,  it  may  have  increased  to  a  thickness  of  ^  or  ^  inch, 
or  even  more,  and  may  possibly  also  contain  a  number  of  small  serous 
cysti<,  each  one  of  which  may,  when  first  seen,  present  the  appearance 
□f  the  sac  containing  tlnid.  This  loose  tissue  should  be  cautiously 
divided  until  the  sac  of  the  hernia  is  exposed. 
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The  rest  of  th«  operation  diSerg  onlj  aa  to  whether  or  uot  it  has 
been  determined  to  open  the  toe.  If  not,  then  the  Snger-nail  may  be 
corriei)  along  the  inner  side  of  the  mg  to  Ginibernat'e  ligament,  benentb 
whiub  it  ma;  be  pushed  to  serve  an  a.  gnide  for  the  hernia  kiiifo. 
Qimbemat's  ligament  is  then  to  be  incised,  together  with  the  fibres  of 
faeam  propria,  by  cutting  directly  inwards,  or  inwards  and  upwards 
from  the  hemin,  one  or  two  notches  being  made  according  to  require- 
ment. Now  the  hernia  may  be  pressed  apwards  from  the  «ac  into  the 
abdomiuBi  cavity,  the  sac  itaelf  being  retained  in  its  original  position. 
Should  it  not  bo  possible  to  empty  the  sac  of  the  hernia,  the  rest 
of  the  operalioD  may  be  proceeded  with.  The  sac  is  to  be  cauti- 
ously nuaed  by  a  pair  of  mou^^e-tooth  forceps,  and  incised  by 
the  scalpel  to  an  extent  only  Rufticient  to  admit  the  director.  Thp 
director  then  being  intierted,  the  sac  is  to  be  laid  open.  Now  in  the 
Bame  manner  the  indei-finger  is  to  be  passed  along  the  inner  side  of 
the  gut  to  the  crutal  ring,  and  the  hernia  knife  carried  along  the 
finger,  or— if  necessitated  by  the  tightness  of  the  constriction— along 
a  beruia  director,  to  incise  the  neck  of  the  snc,  togethei'  with  the  fascia 
propria  and  Uimbemat's  ligament,  as  before  described. 

Umbilical  Herma  (Omphal'^c  ei.e  "K  Esumphm-is). 

Taxig  atul  baiidai/es. — These  hernias  may  be  easily  reduced  by  taxis  ; 
and  tbey  are  kept  in  place  by  particular  Idnds  of  bandages.  In 
children  it  is  usual  to  apply  some  discs  of  cork — but  not  of  snch  shape 
as  to  wedge  in  and  dilate  the  opening — which  are  fastened  by  a  bandage 
round  the  body. 

A  rmlical  cure  may  be  easily  effected  in  young  patients  by  means  of 
simple  compreBsion.  Ligature  of  the  sac  bos  been  also  proposed. 
Practised  with  snccess  by  Desault  and  Dupnytren,  this  plan  has  been 
condemned  by  Sabatier,  Scarpa,  and  A.  Cooper,  who  have  taxed  it  with 
the    production  of    cournlsions    in    children    and    inflammation   of 

Kelotomy, — Umbilical  hernia  may  be  obstmcted  or  strangulated,  so 
that  un  operation  is  imperative.  It  must  not  be  forgotten  that  the 
coverings  of  this  hernia  are  very  thin,  and  that  the  sac  contaios  little 
r  no  fluid.  The  operation,  therefore,  in  rather  a  delicate  one.  A  + 
or  T-shaped  or  straight  incision  should  be  cautiously  mode  ;  and  as, 
in  this  idnd  of  hernia,  the  neoL  of  the  sac  is  very  rarely  the  seat  of 
strangulation,  some  authors  advise  only  the  fibrous  ring  to  be  divided, 

IwithoDt  touching  the  sac,  so  as  not  to  expose  the  peritoneum  to 
snbseijuent  inflammation.  This  recommendatioa  is  a  good  one,  and 
shonld  be  followed  when  the  bemia  is  large,  and  when  it  in  not 
necessary  to  examine  the  viscera.  A  longitudinal  incision  should  be 
■node  in  the  median  line,  commencing  an  inch  or  more  above  the 
tumunr  ;  the  noil  may  then  be  inserted  between  the   tumour  und  the 
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nt^  the  tumoar  being  dr^wu  well  downwvrda,  and  tha  linea  alba  may 
be  cautioiuly  cut  throogh  towards  the  fiuger-nail.  UuUiide  diTirion  is 
preferable  to  a  single  division  of  the  stricture  ;  but  if  onlyooeis  DUide, 
its  direction  should  be  upwards  and  to  the  left,  in  order  to  avoid  the 
remains  of  the  uracbus  and  the  umbilical  ressols.  The  mortality  after 
operation  for  umbilical  hernia  ia  very  great,  and  therefore  it  is  well  to 
fairly  try  other  means  of  reducing  it  before  resorting  to  operation.  A 
bandage  or  plaster  lightly  affixed  around  the  tumour,  and  the  applica- 
tion of  a  bag  of  ioe  weighted  with  shot,  will  often  reduce  the  sise  of 
the  protrusion,  aod  allow  of  its  return. 


PLATE  LXVII. 
ACCIDENTAL  ARTIFICIAL  ANUS. 

Fig.  \.—Arlifirial  aaw  ojieniiig  iiuidf  bg  lien  orin««-— The  upper  end 
of  the  bowel,  a,  and  the  lower  end,  b,  open  into  the  bend  of  the  groin, 
each  by  a  cutaneous  orifice,  d  and  e ,-  c,  mesentery. 

Fig.  '2.—Arlifir'ml  aaaa  opaitaii  ouleide  by  one  onfict.—  a.  Upper  end 
of  the  bowel  ;  b,  the  lower  end,  tenninating  in  a  cul-de-sac ;  c,  p&r> 
tition  formed  by  the  approximation  of  the  walk  of  the  two  ends ; 
(/,  external  orifice  of  the  upper  end. 

Fig.  ^.-~  DUigrami'  ehmeing  Ihe  /ormalion  of  the  upttr  or  partition. — a, 
The  upper,  and  b,  the  lower  end  of  the  bowel :  <-,  the  partition  or  spur 
formed  by  the  juxiapoHttioa  of  the  waits  of  the  two  ends ;  e,  mesen- 
tery ;  d,  external  orifice  of  the  upper  end. 

In  this  figure,  the  partition,  c,  descends  as  far  as  the  external  orifice, 
d,  and  prevents  the  fnces  from  passing  into  the  lower  end,  b,  directing 
tbem  outside,  as  shown  by  the  arrow. 

Fig.  3  bU.—Diagrnm  (-Aoirinj  tbeformnlion  of  the  mrmbranouii/iinntl. 
— The  mesentery,  by  drawing  inwards  the  spur  or  partitiou,  c,  leaves 
the  passage  from  the  upper  to  the  lower  end  perfectly  free,  The 
space,  (/,  intervening  between  the  spur  and  the  external  orifice,  has 
been  described  by  Scarpa  under  the  name  of  the  meiitbranottt 
fvmft. 

Fig.  4.— TA*  vifmhranou, /uiiiiel,  qfler  t'rariia.—n,  u.  Peritoneum; 
/',  upper  end  of  the  bowel  ;  r,  lower  end  ;  (/,  mesentery  ;  e,  partition  ; 
a  probe,  i/,  inserted  through  the  cutaneons  orifice  into  the  membranoua 
funnel ;  /,  external  wall  of  the  fonnet  ;  A,  A,  anterior-superior  spines 
of  the  ilium. 

Fig.  U.—ApiAiealioti  of  Dupvytrtn't  m(«ro(Wf*.— The  instnimont,  a, 
is  introduced  through  the  external  wound,  and  the  partition  or  spur  is 
seized  between  the  teeth  of  the  instrument. 

Fig.  G. — AppUcalion  of  a  circular  cnterolrilp,  a. 
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ACCIDENTAL  ARTIFICIAL  ANUS. 
PjLTHoi.iHircAL,  As*ToMV  (PLLXni.). 
When  treating  of  the  accidents  incidental  to  strangulated  hemin, 
we  stated  that  it  may  terminate  in  gangrene  of  the  bowel,  and  the 
external  discharge  of  the  fH»ce3  throngh  a  fiatnlonn  wound  situated 
within  the  fold  of  the  groin.  This  Rolution  of  continnity  gives  rise 
to  a  permanent  communication  between  the  bowel  and  the  outside  of 
the  body,  giring  pnattage  to  the  contents  of  the  bowel  by  another 
opening  besides  the  natural  one,  and  constituting  sn  infirmity  which 
is  called  an  occulmlal  tirtifirinl  an«>.  We  shall  now  notice  the  surgical 
operations  which  hare  been  resorted  to  with  the  Tiew  of  combating 
this  inBrmity,  reserving  for  future  consideration  the  operation  for 

It  is  of  the  greatest  iraprortnnce  to  understand  the  disposition  of  the 
ends  of  the  bowel  above  and  below  the  solutions  of  continuity  ;  as 
upon  this  disposition  the  curability  of  the  affection  depends.  Rome- 
times  the  accidental  anus  is  formed  by  a  number  of  small  openings 
more  or  less  distant  from  the  bowel  ;  sometimes  the  upper  and  lower 
ends  of  the  bowel  are  supported  one  against  the  other,  like  the  barrels 
of  a  double-barrelled  gnn,  having  a  parallel  direction,  and  opening 
externally  by  two  separate  apertures.  Fig.  1  of  Plate  LSVIT.  shows 
this  disposition  of  the  ports;  a,  the  upper,  and  b,  the  lower  end, 
d  and  f,  the  two  eztomal  openings  corresponding  to  the  two  ends  of 
the  bo  wet 

The  upper  end  of  the  bowel  may  open  externally  by  only  one 
Aperture  (Fig.  '2,  d),  and  the  lower  end  may  be  supported  by  it,  and  at 
the  same  time  be  separated  from  it  by  the  partition,  c 

The  partitioti  or  t/iar. — This  disposition  of  the  parts  is  brought  about 
by  the  peculiar  adjustment  of  the  two  ends  of  the  bowel  (Fig.  3). 
Their  walls,  e,  supported  one  against  another,  constitute  a  tort  of 
Tatvnlar  partition,  which  prevents  the  free  paasage  of  their  contents 
from  the  upper,  o,  into  the  lower  end,  J.    This  partition  has  received 

e  name  of  the  spur. 

Farther  on  will  be  described  the  operations  performed  for  the 
purpose  of  destroying  this  partition,  and  ro-eclsblisbing  a  onmmunic&- 
tion  between  one  portion  of  the  bowel  and  the  other. 

In-aiiova  funnel. — The  mesentery,  in  consequence  of  the 
tractions  which  it  makes  upon  the  bowel,  has  a  constant  tendency  to 
drag  it  back  into  the  abdomen,  and  to  separate  it  from  the  abdominal 
wall.  The  spur,  obeying  this  retrograde  movement  of  the  bowel,  gets 
removed  from  the  abdominal  opening.  The  cellular  tissue  uniting  the 
bowel  lo  this  opening  gives  way  a  little,  and  then  there  is  formed 
.th  the  spur  a  sort  of  hollow  space  (Fig.  3,  if'),  through  which  the 
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without  buiDg  diacburged  externally,  and  without  me«l 
with  any  obHtscle  fruu  the  pruaence  of  the  spur.    In  this  way 
contents  oi  tho  bowel  have  a  free  paeaage  from  the  upper  end, 
the  lower  end,  li,  and  the  iiccidenlal  anus  undergoes  a  spontani 

Scarpa  hus  given  the  name  meinbranouf /ttiaifl  to  this  pasEage,  whiob) 
being  formed  little  by  little,  naturaUy  and  gradually  effects  the  ci 
of  these  accidental  anuees.     Fig.  4  is  a  drawiug  after  Scarpa  of  t 
membranona  fannel. 

It  may  happen  also  that  the  bowel  is  parallel  to  the  abdominal  w^^t 
and  that  the  wound  in  it  ia  in  juxtaposition  with  the  abdominal  woun^ 
so  that  there  is  neither  a  spur  nor  a  membranous  funnel. 

It  will  be  seen  from  the  above  how  important  it  is  to  recognise  tl 
dispoaittons  of  the  two  ends  of  the  bowel.    In  fact,  this  diBpoHiti< 
must  be  the  basis  on  which  the  surgeon  should  make  bia  choice  of  UlB 
operation  to  be  performed. 


PuUialU-e  li-eiUmait.—Tha  object  of  this  treatment  is  to  r^nl&tft 
the  eTaouation  of  fecal  matters,  and  to  prevent  any  accidents  arisu 
&om  the  obliteration  of  the  abdominal  opening.  The  dilatation  o£  tl 
opening  and  of  the  upper  end  of  the  bowel  may  be  attained  by  n 
of  chorpie  tents,  seaweed  susceptible  of  dilatation,  fragments  of  pret 
pared  sponi;e,  etc  Clbturators  have  also  been  desigued,  the  form  q 
which  must  vary  according  to  circumstances.  A  plate  of  ivory  or  of 
wood  may  be  used  to  support  the  edges  of  the  wound,  and  may  bi 
pierced  in  its  centre  with  an  aperture  which  can  be  opened  or  closed  ■ 
plea.™. 

Jl  communication  may  also  be  maintained  between  the  two  ends  tf 
the  bowel  by  means  of  a  large  gum-elastic  tubn,  one  extremity  o£ 
which  is  inserted  in  the  upper  end  of  the  IxhvoI,  and  the  other  in 
lower  end  ;  so  that  the  fecal  matters  can  pass  through  the  tube  f 
one  end  of  the  bowel  to  the  other.  It  will  be  unnecessary  U)  descrilM 
in  detail  all  the  apparatus  that  have  been  designed  in  order  to  la 
the  inconvenience  resulting  from  an  artificial  anus.  All  these  b 
measures  bnt  badly  fulfil  the  object  we  have  in  view,  and  the  distreaui^ 
infirmity  which  they  still  leave  exposed  to  serious  dangers  eSilla  f 
operative  measures  of  a  cnrative  nature. 

Curiitive  traitiiient. — Before  attempting  the  oliliteration  of  ortifioul': 
anus,  the  surgeon  should  remove  the  complications  by  which  tbi 
affection  is  frequently  accom|iauied. 

When  the  skin  is  riddled  with  boles  they  may  at  once  be  throw] 
intQ  one.  Sometimes  there  is  prolapse  of  the  bowel,  and  inversioa  a 
tbe  mucous  membrane.  In  which  case  the  taxis  should  be  applied,  biu 
the  reduction  effected  by  making  methodical  pressure  from  the  anmiiii 
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to  the  bsae  of  the  cxtnuioo.  Should  the  reilnction  of  the  bowel  he 
impossible,  an  operation  must  be  resorted  to,  dividing  tbe  abdoniinal 
opening  by  small  multiple  inmiona  from  the  skin  towards  tbe  peri- 
toneum. 

When  this  first  ntep  in  the  treatment  has  been  occompliabed,  the 
Bpor  or  partition  above  mentioned  must  b«  destroyed,  with  the  v 
of  facilitating  the  piuisage  of  the  feocea  from  one  end  of  tbe  bowel  to 
the  other,  as  well  ox  tbe  obliteration  of  the  external  woaod. 

Dnnlmdiim  of  Ihf  i)mr—Dc*fiutt'f  tijieriiliaii. — This  surgeon  began  the 
operation  by  dilating  the  two  ends  of  the  bowel  with  charpie  tents, 
the  Bize  of  which  was  gradualiy  increased  ;  6ve  daj8  oft«u  elapaed 
before  the  dilatation  was  complete.  Be  then  introdnced  i 
ITound  a  conical  plug,  which,  pushing  bacb  the  spur  in  the  direction  of 
tiie  abdominal  cavity,  left  the  two  ends  of  tbe  bowel  facing  each  other. 
When  the  fecal  matters  were  able  to  pass  freely  from  one  end  of  the 
bowel  to  the  other,  gentle  pressure,  made  over  the  eitemaJ  wound 
only,  preTent«d  the  escape  of  the  fioces  externally,  and  gradoally  led 
to  the  cicatrization  of  the  parts. 

Desault  also  used  an  ebony  holder  to  push  back  the  spnr.  Both 
these  proceedings  may  give  rise  to  flatulence,  ootit^ky  puina,  the  reten- 
tion of  the  fncea,  and  other  inoonvenienoe. 

With  the  view  of  not  interrupting  the  passage  of  the  contents  of 
the  bowel,  M.  Fayet,  and  afterwards  M.  Colombe,  proposed  to  replace 
tbe  ping  and  the  ebony  holder  by  a  gam-elastic  tube  of  large  calibre. 
The  body  of  tbe  tube  compresses  tbe  spnr,  while  its  extremities 
engaged  within  each  end  of  the  bowel  allow  of  the  free  passage  of  the 
feces.  This  operation  was  performed  by  M.  Velpean,  but  the  jiatient 
died  three  days  after  from  peritonitis. 

Compression,  however,  is  generally  insofiicient.  It  cannot  be  made 
in  a  methodical  manner,  for  there  is  no  power  of  support  on  the  part 
of  the  abdominal  wall,  and  as  the  spur  is  not  plocod  between  a  medium 
of  pressure  and  one  of  resistance,  there  is  really  no  compression,  and 
the  spnr  is  merely  pushed  bock.  If  the  pressnre  is  increased,  it  then 
becomes  dangerous,  for  tbe  adhesions  may  be  disturbed  and  even 
destroyed. 

Eiilerotaaiy. — The  object  of  this  operation  i«  to  remove  the  spar 
altogether.  Bchmalkalden  was  the  first  to  descrjl>e  it  in  1T!I8.  He 
passed  a  needle  and  thread  through  the  base  of  the  spur,  and  joining 
the  two  ends  of  the  thread,  he  thus  divided  the  spur  by  ligature. 

Afterwards  (in  lAOll),  this  operation  was  snocessfully  performed  by 
Pbyrick. 

J/,  Dupuytmi's  operation. ^Th'ia  sut^eon  made  enterotomy  an  estab- 
lished operation.  The  danger  of  jierforuting  tbe  bowel  with  tbe  needle 
induced  him  to  bring  about  adhesion  between  the  walls  which  by  their 
Approximation  constituted  the  spur. 
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He  made  use  of  a  particulnr  kind  of  forceps  called  the  enterotrit«. 
He  seized  the  spar  hetweeo  the  teeth  of  the  instrument,  and  gradaally 
compressed  it,  «o  ts  to  make  it  mortify  and  fall  oB.  from  the  wall  of  the 

Tbe  enterotrite  is  composed  of  two  bindes,  which  can  be  introdaced 
separately,  one  into  the  upper,  and  the  other  into  the  lower  eud  of  tbe 
bowel.  The  blades  are  then  joined  together,  as  in  the  case  of  the  mid-  ■ 
wifery  forceps,  A  screw  serves  to  close  the  blades.  The  proBsare 
made  by  the  instrument  secures  in  the  first  instance  the  adhesion  of 
the  adjoiuing  walls  of  the  bowel,  and  subsequently  the  division  and 
separation  of  the  compressed  parts.  The  instrument  is  fixed  hj 
bandages  to  prevent  its  moving  about  or  making  painful  traction  upon 
the  bowel.  At  the  end  of  the  seventh  or  eighth  day  the  divitBOn  ia 
complete,  and  the  enterotrite  falls  off. 

Delpech  has  progiosod  an  enterotrite  the  ends  of  which  are  tenni- 
nated  by  enlargements  resembling  one-half  of  a  nut-shell.  Th«M 
forceps,  much  larger  at  their  extremity  than  those  of  Dupuytreo,  a« 
not  easily  applied. 

M.  Liotord  has  designed  an  enterotrite  terminated  by  two  ovnl 
rings,  1]  inches  in  length  by  ^  inch  in  width,  and  one  of  wtiich, 
hollowed  out  by  a  fluting,  receives  a  corresponding  projection  of  the 
other.  The  two  blades  only  meeting  at  their  rings,  the  latter  can  be 
applied  over  the  spur,  and  thuii  give  passage  ia  tbe  fteces  at  a  diatauce 
from  the  abdominal  opening. 

M.  Jobert  thinks  the  enterotrite  should  only  be  used  for  the 
purpose  of  securing  adhesions.  After  forty-eight  hours,  by  which  time 
the  adhesions  have  taken  place,  the  instrument  should  be  withdrawn, 
and  when,  in  the  course  of  a  day  or  two,  the  adhesions  have  become 
more  organised,  the  partition  may  be  cut  off  with  a  pair  of  scissors 
without  disturbing  them. 

Cauter'iMlion, — M.  Yidnl  proposes  to  use  caustics  in  place  of  the 
enterotrite.  Each  end  of  the  forceps  should  contain  a  small  hollow 
space  which  can  be  charged  with  the  nitrate  of  silver,  or,  what  is 
better,  the  Vienna  paste.  In  this  way  the  caustic  cannot  spread  far  ; 
its  action  can  be  limited,  and,  at  the  same  time,  rapid,  and  nothing 
remains  in  the  wound  after  the  operation.  The  slough  is  gradually 
thrown  off,  and  the  ulceration  left  behind  allows  of  the  passage  of  fecal 
matter. 


Olll.lTEKATIO 


'  TiTE  External  Openin 


The  spur  or  partition  being  destroyed,  and  a  free  commnnication 
between  the  two  ends  of  the  bowel  having  been  established,  the  open- 
ing in  the  abdominal  wall  must  be  next  obliterated.  This  obliteration 
is  very  difficult  to  accomplish. 
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Auloplastie  has  been  tried  by  many  HQrgeona,  bnt  without  EDOcew, 
U.  Telpeaii  practised  ezciaioD,  foUowed  by  sutures,  upon  a  patient  in 
1835. 

Ho  thua  describes  the  operation  :  '  I  included  all  the  fistiUa  in  an 
eUipBiH,  with  the  view  of  excising  it  by  a,  doable  halfmoon -shaped 
incidioD,  and  so  as  not  to  interfere  with  the  bowel,  or,  m  least, 
itamacons  membrane.  I  Chen  put  in  four  atitchen,  about  two  lines 
from  each  other,  at  the  same  time  taking  care  that  the  middle  portion 
of  them  did  not  reach  as  far  as  the  cavity  of  the  abdomen  or  the  bowel. 
In  the  next  pkce  an  incieion,  about  2  inches  in  length,  and  extending 
through  the  sidn,  tiie  sobcutaneoas  cellular  tissue,  and  the  aponeurosis 
of  the  external  oblique,  was  made  on  each  side,  from  twelve  to  fifteen 
lines  away  from  the  wound.  After  the  parts  were  well  washed,  I  tied 
the  threads,  and  placed  a  fold  of  lint  in  the  lateral  woands.' 

By  adopting  this  plan,  and  by  paring  down  the  fistula,  M.  Telpeau 
transforms  it  into  a  deep  funnel-shaped  aperture,  the  widest  part 
of  which  is  outside.  By  bringing  together  ihe  edges  of  this  opening, 
the  bottom  of  it,  which  is  the  norroweat  part,  necessarily  closes  up 
before  the  edges  of  the  external  wound  can  be  united.  Such  is  really 
the  case,  and  the  closure  of  the  wound  in  the  bowel  is  rapidly  effected. 
The  Literal  incisions  maintain  the  skin  in  a  relaxvd  state,  and  permit  of 
the  lips  of  the  wound  being  easily  brought  together. 

M.  Malijaiipu'*  oprration. — U.  Jilalgaigne  thinks  that  surgeons  have 
:  not  clearly  recognised  the  chief  cause  of  difficulty  met  with  in  closing 
oeriain  abnormal  anuses,  while  others  become  spontaneously  obliterated. 
}-  In  the  first  case  the  bowel  reaches  as  far  as  the  cutaneous  opeoing,  its 
I  valves  direct  its  fecal  contents  towards  this  opening,  and  the  condition 
I  almost  indispensable  to  the  success  of  the  cure  is  to  interrupt  this 
I  continuity  and  to  carry  hack  the  valves  in  a  contrary  direction.  Henoe 
1  the  following  operation,  which  M.  lUalgaigne  has  already  successfully 
f   performed  on  the  living  subject. 

The  operator  begins  by  luring  the  abnormal  channel  tbrougbont  its 
I  whole  extent  as  far  as  the  bowel,  carefully  separating  the  latter  from 
f  it«  external  adhesions,  and  remembering  that  these  adhesions  are  very 
I  alight,  and  that  by  dividing  them  beyond  J  inuh  in  extent  there 
wonld  he  the  risk  of  opening  the  peritoneum.  He  then,  without 
paring  them,  torus  the  two  edges  of  the  bowel  inwards,  and  unites 
them  by  suture,  so  as  to  bring  them  together  by  their  external  surface. 
In  addition  to  this  suture  he  cloaea  up  the  soft  jiarts  of  the  skin  with 
^^^H  the  twitted  or  quilled  suture,  at  the  same  time  taking  great  care  to 
^^^B  avoid  any  forcible  traction  of  the  parts.  If  he  meets  with  a  loss 
^^^H  of  substance  be  would  have  recourse  to  autoplustie.  In  short,  the 
^^^H  essential  point  consists  in  isolating  the  bowel,  to  fold  inwards  ita  two 
^^^B.  edges  or  lips,  and  to  close  the  external  wound  over  it. 
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PLATE   LXVIIl. 

OPEEATIOX  FOR  ARTIFICIAL  ASUS. 

Anatomy. 

Fig.  I. — The  anterior  abdominiLl  wiilt  and  the  balk  of  the  aniall 

iiiE«Btiiie  have  been  removed  :  the  large  integtine  has  been  preeerfed, 

in  order  to  show  the  disposition  of  the  different  parts  of  the  colon  :  a. 

Transverse   colon ;    b,   ascending  colon ;    f,   CEecum  ;    d,    descending 

Fig.  *2. — The  back  of  the  bnily. — The  posterior  abdominal  wall  has 
jved  :  /,  /,  The  vert«brBl  column  ;  a,  the  left  kldnej',  covered 
by  a  layer  of  aponeurotic  fascia  ;  li,  the  nrterie.<<  coining  out  of  the 
lumbar  vertebne.  A  portion  of  the  peritoiipum  being  removed,  tho 
small  intestines,  c,  are  exposed  ;  d,  right  kidney  ;  e,  right  colon. 

This  figure  shows  the  general  disposition  of  the  viscera  in  the  lumbar 
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PLATE  LXIX. 

OPERATION  FOR  ARTIFICIAL  ANUS. 

Fijf.  1. — The  operation  jifr/ormeil  on  Iht  eiT.eum,  acconltng  to  Ihe  plan 

adniildl  by  Liltre. — u,  'i,  Doited  line  showiiig  the  course  of  the  uceud- 

ing  colon  and  of  the  csjcum  ;  b,  b,  iiicisioa  miLde  into  the  right  iliac 

fos»a   through  the  abdomiual  wall  :  r,  r,  bluDt  hooks  separntiiig  the 

edgei  of  the  wound,  ut  the  liottom  of  which  is  seen  the  crecnm.  rf. 

Fig.2.—CalliscHt  met/iiHl.—Amuaeare  operation.— a.  a.  Dotted  line 

I   (htwinf;  the  uounte  of  the  left  colon  :  h,  b,  transTerse  incision  of  the 

enbcDtuneoas  layers  ;  r,   c,  hooks  separating   the  lips  of  the  wound  ; 

I  (f,  (/.  coils  of  thread  passed  into  the  extra- peritoneal  portion  of  the  left 

I   colon. 

Figs.  3  and  4. — Junction  of  the  edgea  of  the  wound  in  the  bowel  to 
f  the  edges  of  the  abdominal  wound  by  meana  of  sutures. 

Artificial  Aklb.— Oi'ekathin. 
The  aubjoet  of  accidental  oh«»  has  already  received  full  coiisidem- 
I   iioa,  and  the  different  plans  adopted  for  its  core  have  likewise  been 
I  described. 

The  formation  of  an  ariljieial  anut  constitutai  a  regular  operation, 

I   by  means  of  which  the  surgeon  proposes  to  make  in  a  particular  part 

I   of  the  bowel,  and  in  the  abdominal  wall  corresponding  to  it,  an  aper- 

[  tore  of  exit  for  fecal  matter,  which,  in  certain  pathological  conditions, 

lannot  be  evacnated  by  the  natural  passage. 

According  to  M.  Amusflat,  the  following  are  the  affections  for  vhicli 
^s  operation  may  be  performed  : 
I.  Stercotaceous  tympanites,  occasioned  by  obstruction  of  the  rectum 
I  or  colon,  provided  that  the  obstacle  cannot  be  overcome  lower  down, 
I  *nd  the  patient's  life  ia  in  danger. 

.  Scirrous  affections  of  Ibe  rectum  or  of  the  lai-ge  bowel  wbeu  thaj^ 
give  rise  to  great  pain  and  inconvenience  in  defecations. 

:).  Imperforate  rectum,  or  an  absence  of  a  portion  of  tbe  bowd^i 
and  when  a  passi^  cannot  be  established  lower  down. 


Two  methods  of  operating  are  practised  at  the  present  day.      The   i 
first  is  that  of  Littro,  who,  ha^viDg  noticed  nn  imperforate  rcctam  i 
an  infant  that  died  at  the  age  of  eix  days,  oonoeived  the  possibility  of 
establishing  tin  artificial  anus  bj'  an  opening  through  the  abdomiiul 
wall  and  the  sigmoid  flexure  of  the  colon.     The  second  method  » 
proposed  by   Callinen,  of   Copenhagen,   and  consista   in   opening   the    ' 
ascending  colon  in  the  right  lumbar  r^ian. 

I.iiire'n  n/irralion  (Plate  LXIX.).— The  instruments  required  i 
an  ordinary  scalpel,  a  director,  forceps,  sciasors,  needles,  and  wire 
satnres.  The  infant  being  placed  upon  his  back,  and  brought  under 
the  influence  of  chloroform,  an  incision  about  '2  inches  long,  and 
starting  from  midway  between  the  nmlnlicus  and  the  anterior  superior 
spine  of  the  iliam,  is  continued  down  the  left  flanlf  towards  Pouport's 
ligament.  The  various  layers  of  the  HbdoRiin.il  wall  are  divided  on  a 
director  ;  and  on  the  peritooeum  being  opened,  the  sigmoid  flexnre  ii 
readily  found,  being  recognised  by  its  thicit  and  Icnotted  iippcannce. 
This  piece  of  the  bowel  is  then  brought  up  to  the  wound,  opened 
longitudinally,  and  the  edges  fixed  to  the  wound  in  the  abdomeii  by 
wire  suture!".  Plastic  effusion,  should  the  child  survive,  will  quickly 
cause  the  edges  of  the  gut  to  become  adherent  to  the  lips  of  th«  . 
wound.     The  best  dressing  will  conaiGt  in  oiled  lint. 

Mr.  Edmund  Owen,  who  has  lately  had  a  successful  caae  of  thi*  ' 
natnre,  is  of  opinion  that,  for  imperforate  rectum  where  no  a 
be  established  after  careful  dissection  in  the  peritoneum,  the  colon 
should  be  at  once  opened  from  the  left  flank  ;  and,  further,  that  on 
account  of  the  large  intestines  in  the  infant  being  very  tortuous,  and 
floating  in  ft  mesentery,  the  suiijcon  should  never  attempt  the  extm-    | 
peritoneal  (Amussat's)  operation.     At  the  same  time,  or  on  a  futnro 
occasion,  a  flejcilile  gum-elastic  catheter  might  be  piissed  through  the    I 
lower  piece  of  the  large  intestiue  towards  the  perineum.    With  tliia 
aid,  Hr.  Owen  believes  the  blind  end  of  the  bowel  might  be  dia> 
covered  from  the  incision  in  the  perineum,  and  there  bo  opened  and   ' 
secured. 

CaUitea't  ojieralioii  (Fig.  2).^ To  avoid  injuring  the  peritoneUD,  a 
result  inseparable  from  Littre's  ojieration.  Callisen  proposed  ojiening  I 
the  descending  colon  in  the  loin,  between  the  last  rib  and  the  crest  of  ] 
the  ilium.  In  this  part  of  itj«  course  the  left  colon  can  be  reached  | 
without  wounding  the  peritoneum  (at  least,  in  the  adult).  But 
CalUsen's  proposal  did  not  meet  with  a  favourable  reception  at  the  ] 
hands  of  contemporary  surgeons. 

In  183<)  Amnssat  was  occupied  with  the  study  of  Callisen's  proposal, 
and  framed  the  rule  for  the  operation  which  we  now  describe. 

A»iu»»at'i  operatiuH. — Aiinfiiini/. — The  relationship  existing  between  J 
the  peritoneum  and  the  Inmbar  colon  must  be  well  understood.  SI  J 
this  piece  of  the  gut  is  examined  on  its  posterior  aspect,  aftor  the  re*  ] 


I 
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Biortil  of  the  mass  of  maaclea  which  coyen  it,  it  is  seen  that  the 
po«t«rior  third  is  uncorered  b;  the  peritoDeum.  This  poat«rior  port 
of  the  ititeatine  reata  upon  the  wall  of  the  abdomen  without  the  inter- 
vention of  a  serous  Inyer,  so  that  the  bowel  can  be  opened  without 
opening  the  peritoneuiu.  But  this  extra- peritoneal  purl  Tories  in 
extent  Sometimes  the  peritoneum  only  just  faces  the  anterior  aspect 
of  the  colon,  whilst  at  other  times  its  folds  almost  meet  round  the  gut. 

The  lumbar  coloa  can  only  be  reached  between  the  kidney  and  the 
iliac  crest.  Its  direction  correspionds  pretty  nearly  to  the  interral  be- 
tween the  c|uadratus  lumbomm  and  the  transversalis  abdominis,  the 
interval  corresponding  to  the  outer  border  of  the  erect«r  spinn. 
Sometimes,  however,  the  colon  lies  in  front  of  the  qnadratns  lum- 
bomm— that  is,  Dearer  the  Tertebrnl  column. 

The  colour  of  the  colon  is  dDsky  green  :  and  it  is  well  to  bear  this 
in  mind,  so  that  in  certain  cases  the  small  intestine,  which  is  yellowish, 
may  never  be  mistaken  for  it.  To  render  the  extra- peritoneal  part  of 
the  colon  more  accessible,  a  f ew  ayringef ula  of  warm  water,  or,  which  i» 
better,  a  suSicient  quantity  of  air  to  make  the  colon  viiiibly  dilate,  may 
be  injected  by  the  anus. 

Thi  operation. — The  patient  mast  be  placed  with  his  face  dovrnwards, 
and  the  body  rolled  somewhat  on  to  the  right  side.  It  is  generally 
advised  that  a  pillow  be  placed  under  the  right  side,  but  sacb  an 
arrangement  tends  to  push  the  coils  of  small  intestines  over  to  the 
neighbourhood  of  the  left  colon.  An  incision  3  or  4  inches  in  length 
is  then  made  hurixoDtsUy,  outwards,  from  the  outer  border  of  the 
erector  spimc,  midway  between  the  last  rib  and  the  ibac  crest.  (It 
might  be  necessary,  in  a  very  fat  subject,  to  make  the  incisiou  in  the 
akin  cruciform.)  Beneath  the  skin  and  fat  the  outer  border  of  the 
latisstmus  dorsi  is  seen  at  the  spinal  end  of  the  wound.     This  must  bo 

t  divided,  as  must  also  the  posterior  part  of  the  external  obliijue,  which 
lies  at  the  anterior  extremity  of  the  woand.  Afterwards  the  internal 
oblique,  the  transrerBalia.  and  the  tmnsver«alia  fascia  are  divided,  layer 
Ly  layer.  The  last-named  structure  may  bo  divided  more  vertically 
than  the  others. 
Beneath  these  layers  lies  the  colon,  which  is  somewhat  masked  by 
layers  of  connective- tissue  and  fiit,  that  must  bo  manipulated  with 
great  care.  The  difficult  jiart  of  the  operation  consists  in  recognising 
knd  properly  opening  the  got.  On  the  dead  subject  the  colon  is  more 
readily  recognised  by  its  colour  than  it  is  in  the  living  ;  the  colour  is 
due  to  the  presence  of  fecal  matter.  The  thick  and  '  resisting '  feel 
of  the  large  intestine  is  a  useful  help.  Should  the  intestine  be  uou- 
tracted,  il  will  lie  found  further  back  upon  the  quodratus  lumbomm. 
The 'bowel  should  not  be  opened  without  due  consideration  ;  but  it 
can  be  unmistakably  recognised  if,  at  thiii  stage  of  the  ojieratiau,  more 
air  be  pumped  iu  through  tbe  rectum. 
18—2 
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The  ooloQ  being  recognised,  two  strong  satures,  distant  aboat  an 
inch,  BFe  passed  throngb  its  walls  mid  are  giren  to  an  BBsiBtant.  It  is 
tbcn  opened  by  tbo  scalpel,  and  an  escape  of  gas  and  fecal  matter 
foUowB,  The  opening  thns  made  may  be  increased  to  any  extvnt 
desitable  by  a  blunt-pointed  bistoury.  If  thought  advisable,  an  irijec- 
tioa  of  warm  water,  above  and  below,  through  the  wonnd,  will  do 
much  to  clear  the  canal.  When  further  escape  of  fivces  seems  anlikely, 
the  wonnd  in  the  bowel  is  fixed  to  that  in  the  skin  by  twisted  wire 
sutures  (Figs.  3  nnd  4).  The  ends  of  the  wound  may  also  be  closed, 
and  joined  to  the  intestine  by  carefully  arranged  sutures. 

Rdalire  mwt/s,— Callieen'a  operation  has  a  real  advantage  over  that 
of  Littre.  in  that  it  exposes  the  peritoneum  to  less  interference  : 
whilst  the  artiGcial  anus  placed  behind  is,  in  oertain  circumstances,  less 
in  the  way  than  the  anus  in  the  front  of  the  abdomen. 

OPERATIONS  PERFORMED  ON  THE  KIDNEY. 

In  describing  the  operation-s  performed  upon  the  kidney  for  th«  relief 
or  cure  of  what  may  now  be  called  the  '  Surgical '  diseases  of  the  kidney, 
we  shnll  conaider  each  under  the  Following  heads  :  What  is  the  opera- 
tion done  for  ?     How  is  it  done  ?  and  What  are  its  dangers  ? 

Besides  the  use  of  the  trocar  or  aspirator  there  are  four  surgical 
operations  which  are  now  generally  recogniBed,  and  have  been 
frequently  performed  upon  the  kidney  ;  and  the  lives  of  manypatients 
have  been  saved  by  them,  whilst  comfort  and  relief  from  great  goffer- 
ing has  been  afforded  in  many  other  instances.  The  names  given  to 
these  operations  are  sufficiently  expressive  of  their  objects  and 
characters. 

1.  Nephrotomy  is  an  incision  into  the  kidney  for  purposes  other  than 
the  extraction  of  a  calculus,  though  it  is  quite  possible  that  a  caloutna 
or  calculous  material  may  be  removed  after  the  incision  baa  been  made. 
Thus,  on  laying  open  an  abscess  of  the  kidney,  one  or  morecaJcnli  may 
he  detected  lodged  within  the  pelvis  or  ciilyces  of  the  organ  ;  or  having^ 
ulcerated  its  way  through  the  kidney,  the  stone  may  be  found  tying 
outside  the  suppurating  organ. 

2.  Nephrolithotomy  is  an  inoi^on  into  the  secreting  substance  or 
pelvis  of  the  kidney,  with  the  express  purpose  of  removing  a  calcolns 
therefrom  ;  and  that,  too,  atadatein  the  progress  of  the  disease  priorto 
the  disorganization  of  the  renal  substance,  or  the  conversion  of  the 
renal  pelvis  into  a  large  abscess  cavity. 

.H.  Nepbroraphy  consists  in  cutting  down  upon  and  exposing  the 
kidney,  and  then  stitching  it  to  the  edges  of  the  wound  in  the  pnrietea. 
It  is  undertaken  with  the  object  of  fixing  a  floating  or  movabla 
kidney. 

4.  Nephrectomy  is  the  complete  removal  of  a  kidney  either  tbrODgb 
an  opening  in  the  loin  or  by  laparotomy. 


^ 


PcxcTUKiNt;  THE  KiLiNEV  with  a  trocar,  or  the  Mpinitor,  ta  per- 
formed for  the  relief  or  cure  of  b;dro-  &nd  pjo-nephroiis,  large  isolated 
seranH  or  blood  cvstaof  the  gubstaoce  of  the  kidney,  tnd  hydutid  cyiti. 

The  point  selected  for  puncturing  will  depend  on  circumatiin::e8.  If 
there  be  any  spot  over  the  swelling  nliich  is  thin,  soft,  prominent  or 
fluctuating,  the  trocAP  nhould  be  there  inserted.  A  point  nbich  is  not 
■eldom  indicated  is  midway  lietween  the  umbilicus  and  the  anterior 
superior  spine  of  the  ilium  ;  or  half  an  inch  below,  and  an  inch  and  a 
hiilf  to  the  aide  of  the  navel.  When  no  particular  sjiot  iasaggested  by 
discolouration  or  prominence,  no  better  place  can  be  selected  on  the 
left  side  than  an  inch  in  front  of  the  last  inl«rcoBtal  space  ;  but  if  the 
tumour  be  of  the  right  side  this  is  too  high,  as  the  liver  would  be 
traversed.  Un  the  left  side  the  spleen,  under  ordinary  circnmiUnces, 
runs  no  risk  of  being  punctured  by  inserting  the  needle  well  in  front 
oi  the  eleventh  intercostal  space  ;  andif  thespleenbe  projected  forwards 
by  the  tumour,  it  will  !«  detected  in  its  abnormal  position  by 
palpation,  and  must  of  course  be  avoided.  '  If  there  be  no  indica- 
tion for  ope^iting  elsewhere,  the  beht  spot  to  select  when  the 
tumour  is  of  the  right  kidney,  18  half-way  between  the  last  rib  and 
the  crest  of  the  ilium,  between  two  and  two  and  a  half  inchea 
behind  the  anterior  superior  spine  of  the  ilium.  This  spot  isi  on 
«  level  with  the  front  of  the  bodies  of  the  lumbar  vertebne,  and 
%  needle  here  passed  horisontally  inwards  will  be  altogether  in  front 
of  the  kidney.  It  may,  however,  with  safety  be  conjectured  that  in 
any  case  of  hydronephrosis  of  the  right  side  raiuirinij  to  lie  ta/ipal,  if 
the  trocar  be  inserted  at  this  place  and  direct«d  soroewbat  forwards  the 
peritoneum  and  colon  will  be  sufficiently  in  front  to  escape  injury, 
the  Uver  will  he  safely  out  of  reach  above,  and  the  kidney  behind, 
while  thedilatod  pelvis  of  the  kidney  will  be  tapped  ut  its  anterior  and 
lower  part.' 

Ni;i'imi)Ti'JIY  is  performed  for  hydronephrosis  when  the  cyst  refills 
rapidly  after  having  been  punctured  ;  for  hydatid  cysts  ander  similar 
cucumslances,  or  when  from  the  number  ami  size  of  the  daughter 
'  cysts  its  contents  cannot  be  evacuated  through  a  small  tube  :  for 
pyonephrosis,  and  for  any  case  in  which  the  kidney  baa  been  con- 
verted into  an  aliscess  mc,  whether  from  the  presence  of  calcnlus  or 
tubercle. 

The  incision  is  precisely  the  same  as  for  lumbar  coloiomy,  except 
that  as  the  kidney  is  situated  a  little  nearer  the  meiliati  line  than  the 
colon,  the  deep  part  of  the  wound  should  be  kept  a  little  posterior  to 
that  in  colotomy.  A  slight  oblique  imnsion  should  be  made  in  the 
Msto-iUac  interspace,  beginning  over  the  outer  edge  of  the  erector 
^>inie,  and  continued  forwards  for  three  and  a  bnlf  inches.  After 
dividing  the  skin,  superficial  fitt  and  fascia,  the  outer  border  of  the 
latiMimus  dorsi  and  the  |H>Bterior  border  of  the  exleriinl  oblique  of 


the  abdomen  will  be  brought  into  view,  and  should  be  divided  to  the 
full  extent  of  the  superflcial  incision.  The  posterior  layer  of  the 
Inmbar  aponeurosis  should  next  bt;  divided,  but  it  is  unnecessary  to 
open  the  sheath  of  the  erector  spi:ue.  Next  the  ititenml  oblique  and 
the  aponeurosis  of  the  transvenwlis  must  be  cut  through,  whereupon 
the  outer  border  of  the  qundratua  lumborum  will  bo  seen, and  tbedeep 
Iftyer  of  the  lumbar  aponeurosis  mast  be  divided.  Ko  grooved  director 
or  other  guide  is  necessary  to  reach  this  stage  :  a  scalpel  and  a 
pair  of  dissecting  forceps  for  the  operator,  and  two  welI-fonii«d 
deep  retractors  for  his  assistant,  being  all  the  instruments  necMssry 
beyond  two  or  more  pairs  of  torso  pressure-forceps  to  control 
bienorrhage  from  any  vessels  cut  in  the  division  of  the  parietee. 
The  perirenal  fntty  tissue  having  thus  been  reached  will,  in  »11 
probability,  be  found  condensed,  and  otherwise  much  altered 
from  the  inflammatory  process  which  has  gone  on  in  ond  around  the 
kidney ;  and  if  the  operation  be  done  for  abscess  of  the  kidney,  suppnn- 
tive  changes  perhaps  will  have  taken  place  in  the  structures  forming 
the  bed  of  the  kidney.  When  this  tissua  has  been  divided,  the  distended 
pelvis,  cyst  or  abscess  (as  tbe  case  may  be)  of  the  kidney  shoDld 
be  either  first  lapped  or  at  once  cut  into,  its  contents  evacuated,  aad 
when  suppuration  has  occurred,  the  cavity  should  be  well  irrigat«<l 
with  some  disinfecting  solution.  If  it  be  thought  desirable,  u 
in  hydronephrosis  and  cysts  of  the  kidney  it  is,  to  stitch  the  cut  edgea 
of  the  cyst  to  tbe  edge-t  of  the  skin,  this  should  now  be  done.  In  cases 
of  suppuration  of  the  kidney,  a  dminsge-tube  should  be  inserted,  and 
the  greater  part  if  not  the  whole  of  the  wound  left  to  granulate, 
though  the  anterior  extremity  may  be  brought  together  by  one  or 
more  sutures  with  advantage. 

The  dangers  of  nephrotoiny  are  not  in  the  operation,  but  depend 
entirely  upon  the  condition  of  kidney  for  which  the  opening  is  made. 
When  done  for  cyst—bydatid  or  simple — the  probability  is  that  with 
a  fair  drain  for  its  contents  the  cavity  will  soon  contract,  and  the 
wound  close  by  granulations ;  when  done  for  hydronephrosis  or 
pyonephrosis,  sot  up  by  some  permanent  obstmclJon  in  the  ureter,  a 
continuous  and  persistent  flow  of  urine,  or  pus  mixed  with  urine,  most 
ensue,  and  unless  this  fistula  is  removed  by  nephrectomy,  a  receptacle, 
into  which  the  fluid  can  trickle  and  be  retained,  should  be  adjusted  to 
the  loin  and  constantly  worn.  8ucb  an  instrument  has  been  made  at 
Mr.  Morris's  suggestion  by  Mr.  Hawksiey, 

When  nephrotomy  is  performed  for  abscess  recovery  may  t«ke 
place ;  but  if  the  kidney  is  completely  converted  into  an  aliBoesa  nc, 
or  is  the  seat  of  breaking  down  scrofulous  deposit,  the  patient,  though 
benefited  for  a   time,  may  be  worn  out  at  length  by  suppuration  or 

NKPHKOLlTIE'iTiiMV.—This  Operation  should  unhesitatingly  be  done 
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rhicb  Bymptoms  of  renal  oalculua  continue  aninfloenced 
bj  medicinal  treatment,  and  sre  sufficiently  severe  to  interfere  omteri- 
hUj  with  the  comfort  and  UMfuloeaa  of  the  patient's  life.  If  for 
severnl  monthe  a  person  bos  been  subject  to  more  or  less  constant  pain 
in  one  loin,  and  along  tbe  ureter,  and  perhaps  also  in  tbe  trnticlo  of  the 
sime  aide;  if  there  have  been  recurring  attacks  of  renal  colic,  and 
especiaUy  if  with  these  symptoms  there  is  occasional  htcroaturia  or  the 
nrine  is  constantly  charged  with  a  little  pus  or  albumen,  we  have  the 
conditions  not  only  justifying  but  demanding  an  exploration.  If  in 
addition  to  these  symptoms  a  small  calcutun  ora  little  calculous  matter 
has  been  passed  per  nrethram,  there  is  almost  absolute  certainty  of  tbe 
presence  of  a  stone. 

Bymptoma  strongly  suggestive  of  renal  calculus  arise,  however,  from 

ises  other  than  stone,  and  many  times  an  exploration  has  been  made 

tbe  kidney,  and  nothing  found  to  explain  the  symptoms.     It  by  no 

follows  that  no  stone  is  in  the  kidney  because  the  examination 

[proves   negative,   for   stthsequent   events  have,  in  sevenil   instances, 

dnmlged  tbe  existence  of  calculus  in  kidneys  in  which  n  stone  has  been 

Marched  for  in  vain. 

O/ieralion. — An  incision  is  made  four  and  a  half  inches  in  length 
parallel  with  and  three  quarters  of  an  inch  below  tbe  last  rib.  The 
structures  divided  are  tbe  same  as  in  nephrotomy.  In  nephrolithotomy 
if  the  quadratns  lumborum  be  so  wide  as  to  contract  the  deep  part  of 
the  wound,  its  outer  edge  may  be  incised  to  the  extent  of  half  or  three 
quarters  of  an  inch.  AU  bleeding  vessels  having  been  twisted,  aud 
iMmorrhage  quite  stayed,  the  assistant  should  stretch  tbe  edges  of  tba 
nd  widely  apart  by  suitable  retractors,  and  the  operator  with  two 
of  dissecting  forceps  tears  through  the  perirenal  fat.  As  he 
approaches  tbe  back  of  the  kidney,  there  will  be  sometimes  noticed  a 
difference  in  the  character  of  this  fat,  that  immediately  in  contact  with 
the  kidney  being  finer  in  texture,  and  of  a  delicate  primrose  colour. 
If  from  the  presence  of  the  stone  there  has  been  inflammation  in  the 
tisBues  around  the  kidney,  this  appearance  will  not  be  expected,  and 
whole  of  the  tissue  wilt  probably  be  dense  and  tough. 
When  the  kidney  has  been  fairly  reached,  the  index. finger  should  be 
carefully  over  the  whole  of  tbe  posterior  surface  of  the  organ, 
including  its  pelvis,  and  any  inequality  of  surface  or  increased  bard- 
iiess  or  resistance  at  any  particular  spot  should  bescarched  for.  During 
this  tactile  exploration— indeed,  throughout  tbe  whole  of  tbe  examina- 
tion of  tbe  kidney — the  altdominnl  wnlb  of  the  patient  should  be  well 
supported  by  an  assistant,  or  well  arranged  pillows,  so  that  the  kidney 
shonld  not  be  pushed  forward  by  the  exploring  finger.  If  nothing 
suggestive  of  the  presence  of  a  stone  is  tbns  felt,  the  kidney  should  he 
freely  exposed  to  view  by  drawing  aside  tbe  edges  of  the  wound,  and  a 
fine  needle  should  be  passed  into  the  renal  substance.     This  should  be 


done  in  a  ajsteniatic  way.  and  in  several  places,  if  the  stone  be  not  at 
ouce  struck  ;  introducing  tbe  needle  here  and  there,  so  as  to  puncture 
in  Huocession  the  several  calyoeB  of  the  kidney,  in  one  or  other  of  which 
experience  tells  ua  the  slono  usually  rests.  If  in  tbe  course  of  the 
iligital  exploration  Mime  one  spot  gives  more  resistance  than  the  rest, 
this  should  be  first  punctured,  bnt  otherwise  the  pnnotnring  should  be 
done  in  a  well-planned  manner.  On  this  point  I  would  lay  great  stresH, 
as  it  is  qnite  possible  to  puncture  in  o.  dozen  places,  and  yet  to  mias  the 
calculus. 

If  by  this  means  the  calculus  is  not  detected,  tbe  search  should  not 
be  given  up  until  the  fingers  of  the  right  hand  are  passed  rouud 
the  outer  edge  of  the  kidney,  and  the  front  surface  felt  over  in 
the  same  way  as  the  posterior.  Whilst  doing  this,  in  order  to  give 
counter-resistance  to  the  exploring  finger,  the  kidney  may  be  pressed 
gainst  the  psoas  muscle,  or  be  squeezed  between  the  finger  and 
thumb.  Despite  all  these  means  a  csilcnlus  may  escape  detection.  The 
kidney  becomes  very  hard  and  tough  under  the  prolonged  irritation  of 
a  stone,  so  that  whilst  tbe  whole  organ  feels  firmer  than  natural,  any 
slight  difference  in  the  degree  of  resistance  of  one  jiart  is  more  difficult 
to  appreciate.  This  hardness  of  the  renal  substance  should  make  the 
surgeon  very  suspicious  of  a  calculus,  and  future  experience  will, 
probably,  encourage  him  when  this  condition  is  present,  not  to  be 
satisfied  either  that  no  atrme  exists,  or  that  nephrectomy  must  be  per- 
formed, until  be  has  made  such  an  incision  into  the  kidney  as  will 
open  each  of  the  calyces.  Kidney  wounds  are  known  to  heal  readily. 
and  whilst  the  risk  of  such  an  incision  would  not  e((ual  that  of 
nephrectomy,  the  subsequent  condition  of  the  kidney  would  be  prefer- 
able to  the  possession  of  only  one  of  these  oi^na.  Having  detected 
the  stone  by  one  or  the  other  methods  above  described,  the  overlying 
part  of  .the  kidney  should  be  cut  into  with  a  probe-ended  straiglit 
bistoury  ;  then  with  a  scooping  movement  of  tbe  finger  introduced 
through  the  incision,  the  stone,  unless  a  branched  or  very  large  one,  can 
be  raised  to  tbe  surfice  of  the  parietal  wound  on  the  point  of  the 
finger.  Or  a  pair  of  forceps  might  be  passed  into  the  kidney  by  the 
side  of  the  knife,  and  the  stone  seized  and  withdrawn.  The  linger  is, 
however,  much  to  be  preferred,  and  if  the  incision  is  small,  as  itonght 
to  be,  the  finger  serves  the  purpose  of  plu^ng  the  renal  wound,  whilst 
it  lacerates  the  renal  tissue  to  the  necessary  extent.  By  ibis  plan  the 
biemorrbage  is  minimized,  and  the  rent  made  with  the  finger  heals  as 
readily  as  the  cut.  When  equally  convenient  to  reach  the  stone,  it  ia 
much  best  to  open  the  secreting  structure  and  not  the  pelvis  of  the 
kidney  ;  the  wound  in  the  former  heals  better  than  in  the  latter,  and 
the  chance  of  a  urinary  fistula  is  much  less. 

If  the  calculus  be  large  and  branched  it  may  possibly  be  requinto 
to  break  it  up  into  two  or  more  fragments,  and  remove  the  fragmenta 
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Beparat«lj.  I  have  known  this  done  in  &  suppurating  kidney,  but  it 
ia  iiot  probable  that  a  Htone  will  attain  such  a  aise  &s  to  require  break- 
ing before  removal,  without  liaving  in  its  growth  more  or  lees  destroyed 
the  kidney  structure.  A  stone  I  oz.  in  weight  has  been  removed 
entire  from  a  kidney  not  markedly  enlarged  nor  the  seat  of  advanced 
suppuration." 

The  after-treatment  i»  very  simple  ;  a  draina^-tnbe  should  be  left 
in  the  back  pari  of  the  wound,  and  the  rest  should  be  closed  by  Butures. 
For  a  time,  of  course,  the  whole  or  greater  part  of  the  urine  secreted 
by  the  injured  kidney  will  be  discharged  through  the  loin,  but  after 
fp«daally  diminishing  this  may  he  expected  to  cease  altogether  in  from 
three  to  four  weeks.  These  loin  wounds  usually  heal  very  quickly. 
In  nephrotomy,  as  in  nephrolithotomy,  some  simple  dressing,  such  as 
lint  soaked  in  terebune  and  oil,  or  spread  with  boracic  ointment,  should 
be  applied  over  the  wound,  and  the  drainage-tube  should  pass  through 
this  and  be  covered  with  a  thick  pad  of  absorbeut  cotton-wool  or 
Lister's  gauze,  retained  in  place  by  a  light  bandage.  The  dreasingB 
will  require  frequently  changing,  as  they  aoon  become  sal;nrated  with 
;  to  keep  the  bedding  dry  a  large  pad  of  finely-powdered 
German  mogs  peat  should  be  placed  beneath  the  loin,  to  receive  and 
absorb  the  urine,  which  it  readily  does. 

The  dangers  of  nephrolithotomy  are  not  great,  ao  far  as  we  can 
judge  from  present  eipt-rieuce.  The  operation  hitherto  has,  it  appears, 
been  uniformly  auccessf  al,  but  the  number  of  cases  aa  yet  recorded  are 
tint  few.  1.  Haemorrhage  from  the  wounded  kidney  is  not  likely  to 
be  serious  if  the  plan  suggasted  above  be  followed.  There  may, 
perhaps,  be  a  formidable- looking  gash  on  first  dividing  the  tissue,  as  in 
M.  Beck's  case,  but  compression  with  the  finger  or  a  sponge  will  Boon 
check  it  '1.  Cellulitis  may  follow  the  operation,  but  with  due  pre- 
caution as  to  antiseptic  cleanliness  and  drainage,  this  will  almost  cer- 
tainly be  escaped.  3.  Renal  abscess  might  possibly  follow  the  opera- 
tion as  the  result  of  wounding  an  organ  already  long  irritated  by  the 
I  presence  of  a  calculus.  4.  A  renal  fistula,  or  a  more  superficial  purulent 
fistula  may  follow,  but,  though  the  chances  are  against  it,  such  a  result 
would  be  a  welcome  substitute  for  the  ceaseless  pain  and  chronic  in- 
validism of  the  condition  which  it  replaces. 
Nki'iirokai-iiv  was  first  jierformed  by  Dr.  E.  Hahn.f  of  Berlin  :  and 
the  experience  cf  others,  including  that  of  the  author,  had  quite  pre- 
pared them  to  accept  the  operation  as  a  distinct  step  in  the  treatment 
of  wandering  kidney.  It  is  practised  in  cases  of  floating,  movable,  or 
wandering  kidney,  in  which  the  organ,  besides  being  mobile,  is  the 
•cat  of  frijqiient  severe  and  spasmodic  attacks  of  pain  ;  or  of  more  or 
less  contiunous  suSering. 
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It  cousiete  in  fixing  the  kidney  in  tho  loin  ;  and  ia  perfonned  bjr 
exposing  the  kidney  through  an  incision  in  the  loin,  suuh  ai  that 
described  for  nephrotomy  or  nephrolithotomy.  This  done,  a  strong 
catgnt  suture  should  be  pniiaed  through  the  renal  capsule  and  the  edge 
of  the  parietal  wound.  By  tightening  and  knotting  the  suture  the 
kidney  ia  fixed  bask  a^inat  the  lumbrtr  parietes.  The  wound  shonld 
be  stuffed  with  carboli^ed  game  or  bonicic  lint,  and  left  to  heal  by 
granulations.  The  operation  baa  been  performed  several  times  by 
Ki'ister,  Eamarch,  Bassini,  and  others,  and  with  almost  uniform  SUC' 
cesa.  In  one  case,  however,  Gilmore  found  that  the  suture  cut  itsway 
out  of  the  kidney  and  set  the  visous  once  more  free  ;  he  afterwards 
BUCcesafuUy  removed  the  kidney  by  lumbar  nephrectomy.  Dr.  Bobert 
T.  Weir,  in  fixing  the  kidney  of  a  woman  of  thirty-three,  out  along 
the  outer  edge  of  the  quadratus  luniborum,  from  the  lost  rib  to  the 
iliac  crest,  thus  making  a  vertical  iiistend  of  an  oblique  incisioit,  and 
stretched  the  perirenal  fat  to  the  edge  of  the  external  wound,  leaving 
the  wound  open  to  fill  up  by  granulations.  The  patient  did  well,  and 
was  greatly  improved  by  the  operation.  Hibu  also  made  tbe  vertical 
incision,  and  in  his  first  two  cases  be  simply  stitched  the  perirenal 
adipose  tissue  to  the  parietal  by  eight  or  ten  catgut  sutures  ;  bnt  as  in 
one  of  them  the  result  wjs  not  quite  satisfactory,  he  paased  the  catgnt 
auture  in  hia  third  case  through  the  renal  capsule.  Hahn  advises  that 
the  kidney  should  bo  fixed  as  low  down  as  possible,  so  as  to  obviato 
the  effects  of  dragging  when  the  patient  resumes  tbe  upright  poatnru. 
Experience  will  have  to  decide  whether  there  is  any  necessity  for 
penetrating  the  kidney  envelope.  Gilmore's  case  shows  that  the  «am« 
want  of  success  may  follow  from  the  kidney  suture  as  from  the  peri- 
renal one.  Indeed,  though  a  suture  seems  to  give  an  extra  chance  of 
KUccesB,  and  adds  bnt  little  extra  risk  to  the  lumbar  incision,  it  ia  not 
yet  adequately  proved  that  any  suture  is  requisite  to  attain  the  end  in 

Of  course,  no  operation  shonld  be  undertaken  for  floating  kidney 
until  pads  and  belts  and  corsets  for  steadying  the  kidney,  and  elec- 
tricity, massage,  and  sea-batbs  to  increase  the  torn;  of  the  abdominal 
parietes,  hive  been  tried  nnd  failed. 

N'ki'hrk(ti>s[v,  or  the  removal  of  the  kidney  from  the  living  body, 
was  first  performed  as  a  planned  operation  in  the  human  subject  by 
Gnstav  Simon,  of  Heidelberg,  in  April,  IHIiiK 

Blundell,'  years  ago,  did  nephrectomy  on  the  rabbit,  and  proved 
that  in  them,  at  least,  the  kidney  might  be  removed  without  cansing 
death.  Three  different  surgeons  bad  preceded  Simon  in  excising  the 
human  kidney,  but  without  knowing  the  nature  of  the  tumours  they 
were  removing  until  the  operations  had  been  completed ;  the  firvt 
of  these  was  performed  in  18I>1,  the  others  in  IMIIT  and  \»i;>*;  the 
•  Bltm.lell  '  On  tho  Sargery  of  the  Abd.imen.'     See  A'.hM'ell,  1828. 
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I  Tontml  method  was  employed  in  tach  ;  &11  the  patients  died.  Simon's 
eaie  was  tho  fourth  iii  which  nephrectomy  was  fierformed.  and  the  first 
n  which  the  lumlMkr  method  was  adopted.  The  patient  fortunately 
recovered,  and  from  that  time  the  operation  has  been  recognised  as  a 
legitimate  one. 

■  Xrphreeii.mij  sliould  be  performed  in  cases  in  which  the 
nmoval  of  a  diHorgaaized  kidney  is  adviiialile  after  nephrotomy  has 
been  tried  and  failed  to  improve  the  condition  of  the  patient  :  incasea 
□ephrolithiAsis  for  which  nephrolithotomy  is  not  practicable  ;  in 
IS  of  wounded  or  ruptured  kidney  which  are  injured  past  the  pro- 
I '  liability  of  functional  repair,  or  in  which   blood-clots  are  being  forced 
I  into  the  ureter   and    ping  it  bo  ns  to  lead  to  urinary  BxtraTaaatinn 
\  Into  the  loin,  acute  nephritis  of  the  injured  organ,  aud   threatened 
[  implication  of  the  peritoneum.     It  should  also  be  selected  for  cases 
of  renal  cystic  tumunra,  and  small  or  medium-sixed  solid  tumours  of 
the  kidney,  and  for  some  cases  of  painful  movable  kidneys  which  are 
condemned  to  removal.     Other  cases  of  Largo  tumours,  and  of  wander- 
ing kidneys  very  loosely  held  by  a  mcsonephron,  are  better  dealt  with 
by  the  abdominal  method.    But  it  must  be  laid  down  aa  a  cardinal 
L  principle  that  extirpation  of  a  kidney  is  only  permissible  when  a 
I  patient's  life  is  seriously  threatened  by  disease,  and  all  otLer  remedies 
I  have  failed,  because  renal  disease  is  more  dangerous  in  persons  with 
[  only  one  kidney. 

The  suffering  caused  by  a  ftonti^  kidney  ought,  therefore,  to 
f  be  quite  nnrelievable  by  other  means  before  the  patient  is  exposed 
to  the  great  risks — operative  and  prospective— of  nephrectomy  ;  and 
in  renal  calculus  no  pains  )>honld  be  spared  to  procure  relief  by 
nephrolithotomy   before   proceeding    to   the   much   graver   operation 

■  of  excision.  Rayer  and  Moaeler  tabulated  fourteen  fatal  unirenal 
Maee ;  in  seven  death  was  sudden,  and  due  to  otistructcd  ureter  and 
.  anuria  ;  and  in  nine  there  was  renal  calculus. 
It  is  probable  that  future  cx|ierionoe  will  exclude  from  the  category 
of  cases  for  nephrectomy,  tuliercular  disease,  iind  renal  aarcoma  in 
children,  as  well  as  cancer  at  any  period  of  life.  In  cancerous 
tumours  it  is  not  likely  that  life  can  be  much  prolonged.  In  tuberculosis, 

I  which  when  it  affects  the  geni  to  urinary  tract,  mrely  confines  itself 
to  one  organ,  much  temporary  relief  may  be  given  by  nephrotomy  ; 
hat  nephrectomy  is  only  advisable,  and  safe  from  the  special 
danger  of  anuria,  in  very  exceptional  instances.  Here  all  will  de- 
pend upon  the  character  of  the  urine  secreted  by  the  other  kidney, 
a  point  most  difficult  to  determine.  The  best  guidex  are  (I)  the 
normal  character  of  the  urine  as  to  nhsolute  (juantity  and  percentage 
of  the  excreted  solids  :  the  excretion  of  urea  iieing  the  cbiofest.  (:2) 
The  absence  of  albumen  over  and  above  what  is  explained  by  the  pus 
in   the  urine.     (3)  The  urine  should  have  an  add  reaction.     (4)  Tha 
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Bbsence  of  vomitiDg  ;  vomiting,  as  pointed  out  by  Dr.  Barlow,  ba^ng 
often  A  distressing  symptom  irheii  both  kidneys  are  diseased.  Mr. 
Davy  informs  me  that  the  last  application  of  his  rectal  lever  baa  been 
the  compression  of  one  ureter  to  ascertain  the  condition  of  tbe  excre- 
tion of  the  opponite  kidney.  Methods  of  cntheteriiing  the  ureter  have 
been  proposed,  but  are  not  of  any  practical  utility. 

In  speaking  of  tulieruuloais  of  tbe  kidney  a  distinction  ought  to  be 
made  between  it  and  strumous  pyelitis  or  pyonephroids.  In  tbe  latter 
there  is  less  tendency  for  tbe  disease  to  spread  alont;  the  ureter  and 
affect  more  than  one  part  of  the  geni to- urinary  organs  :  and  tbe  disenao 
chiefly  affects  tbe  calyces  of  the  kidney,  whereas  tubercie  comnienoea 
in  tbe  oortei  and  passes  downwards. 

The  ad  vantages  of  lumbar  operation  are  twofold :  (1)  tbe  peritoneum 
is  itot  opened,  and  ('*)  the  wound  permits  of  excellent  drainage.  It  is 
performed  most  easily  by  tbe  transverse,  or  sligbtly  obbque  indnon, 
as  in  ncplirotomy,  and  made  somewhitt  nearer  the  last  rib  than  in 
lumbar  colotomy  ;  with  this  sliould  bo  conjoined  a  second  inciuon, 
ninuing  vertically  downwards  from  the  flret,  and  starting  from  it  abont 
one  inch  in  front  of  its  posterior  extremity.  In  making  the  first 
incision,  which  should  be  about  four  and  a  half  inches  in  length,  the 
operator  must  not  go  nearer  than  half  an  inch  of  the  twelfth  rila, 
for  fear  of  wounding  the  pleura,  which  sometimes  descends  a  lltUc 
below  it.  Tbe  second  incision  may  he  loft  until  the  kidney  has  been 
reached  and  explored,  and  it  can  then  be  made  by  cutting  from  within 
ontwarda  with  a  probe-ended  bistoury,  steadied  by  the  index-Hnger  of 
the  left  hand.  One  great  advant^e  of  tbe  vertical  incision  is  the 
increased  facility  it  affords  forpassing  tbe  ligatures  around  the  pedicle. 
Other  incisions  have,  however,  beun  employed.  Simon  originally 
adopted  the  vertical  ;  Kliiveberger  a  curved  incision,  having  ita  con- 
vexity upwards  and  outwards ;  and  several  surgeons  have  used  tbe 
ordinary  lumbar  colotomy  incision  nloue.  Lncaa  recommends  an 
oblique  incision,  half  an  inch  below  and  parallel  with  tbe  laat  rib, '  ani 
a  vertical  incision  along  the  outer  edge  of  tbe  quadratus  lumbomm, 
commencing  at  the  upper  edge  of  the  last  rib,  and  extending  to  the 
iUac  crest,'"  but  tbe  upper  end  of  such  an  incision  is  in  dangeron* 
proximity  to  tbe  pleura,  which  would  in  some  subjects  be  wonnded 
by  it. 

The  kidney  being  reached,  the  next  stop  is  to  separate  it  from  ita 
surroundings.  When  no  perirenal  iuflammation  has  existed,  the  oolon, 
peritoneum  and  fatty  tissue  will  easily  be  detached  from  their  oon* 
nection  with  the  kidney  by  the  index-hnger  of  one  hand,  worked  close 
against  the  capsule  of  tbe  organ.  It  will  generally,  1  think,  be  found 
that  even  when  uoinlkmmation  has  occurred,  some  of  thertnal  capmla 
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wilJ  be  turn  off  nnd  left  behind  ;  in  othercaBCX,  aa  when  the  operation 

is  performed  for  calculoua  or  fcrofalous  pyonephrosis,  and  us  n  Babse- 

quent  pniceeding  lo  nephrotomy,  the  kidney  should  be   enucleikted 

from  its  thickened  and  mlberent  cnpsulc,  and  the  cupsule  left  behind 

with  the  pcdiule. 

I       The  next  Bt«p  ia  to  pam  a  double  lif^ature  of  platted  silk  through  the 

I   pedicle,  between  the  ureter  and  the  vesBels.     This  is  done  by  means  of 

taa  aneuriam  needle,  fixed  in  a  long  handle,  wbil«t  the  kidney  is  dragged 

well  up  into  the  woond  by  the  left  hand  of  the  operator,  one  of  the 

fingers  of  which  can  at  tbo  same  time  be  acting  as  a  gnide  for  the 

needle.    I'be  needle  passed  and  withdrawn,  the  ligature  silk  should 

be  divided,  and  one  half  of  it  should  be  tied  tightly  around  the  -vessel! 

I  KdA  the  other  half  around  the  ureter.  In  doing  this  the  ligatures  should 

k  be  presaed  well  inwards  towards  the  front  of  the  spine,  so  as  to  leave 

[    plenty  of  room  between  them  and  the  bilus  for  dividing  the  pedicle. 

The  kidney  ahoald  now  be  drawn  quite  out  of  the  wound,  a  proceeding 

which  is  sometimes  very  difficult,  but  which  will  be  greatly  facilitated 

by  dragging  the  lower  ribs  forcibly  upwards  with  the  Sugera  of  the 

left  hand  dipped  into  the  wound.    Another  ligatnre  should  be  thrown 

round  the  whole  of  the  pedicle  and  securely  and  tightly  tied  before 

catting  the  kidney  free,  which  ia  now  safely  done  by  snipping  through 

the  ureter  and  vessels  with  a  pair  of  blunt-ended  acisaors. 

Any  bleeding  points  should  at  once  be  seized  and  ligatured  or 
\  twisted  ;  and  it  is  very  probable  that  when  the  wound  comes  to  be 
I  fwrly  looked  into,  «ome  moderate -aiied  vessel  will  be  found  bleeding. 
e  aberrant  branch  of  the  renal  ;  or  one  of  the  inferior  supia-renal 
I  Juleries.  or  the  branch  to  the  upper  end  of  the  ureler,  or  to  the  con- 
[  nectivc-tissue  of  the  loin,  all  branches  from  the  renal  trunk,  or  one 
I  of  the  parietal  branches  of  the  aorta,  may  require  control. 

All  the  ligatures  should  he  cut  olf  short,  and   the  pedicle  dropped 

L  into  the  wound.     A  very  large  diainage-lube  should  be  fixed  in  the 

T  wound,  the  edges  brougbt  together  with  waxed  silk  or  fishing-gut 

I  (Dtures,  and  the  form  of  dressing  commonly  employed  fur  fresh 

>und3  by  the  particular  operator  should  be  applied.    The  patient 

I  abould  be  kept  in  the  recumbent  position  until  healing  ia  complete. 

Healing  is,  as  a  rule,  rapid,  though  the  drainage  track  will  require 

from  throe  to  four  weeks  to  close  perfectly,  and  it  ia  well  that  during 

all  this  time  complete  quietude  should  tie  observed,  and  great  care 

given  to  the  diet,  so  that  the  other  kidney  may  not  be  irritated  by 

^^^^  too  great  concentration  of  urine  secreted  by  it. 

^^^H       Some  snrgeona  attach  importance  to  the  separate  ligature  of  the 

^^^H  Artery,  vein,  and  ureter  ;  others  again  think  it  is  unnecessary  to  ligature 

^^^B  the  ureter  ;  and  others  that  the  ureter  bad  best  be  stitched   to  the 

^^^1  ntemal  wound. 

^^^1       The  most  important  thing,  however,  is  to  securely  control   the 
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vesacls  without  puttiog  too  great  a  stnuu  upon  tliem  in  doliig  so.  To 
Attempt  in  all  canes  t«  get  the  kidney  on  to  the  surface  before  ligatur- 
ing the  vesaels  would  be  to  run  a  great  risk  of  lacerating  the  cants  of 
the  artery  or  vein  beyond  the  point  at  which  it  ia  poasible  to  apply  the 
ligature,  and  the  advantage  of  lenviiig  the  uret«r  untied  has  yet  to  bo 
proved.  In  no  case  is  it  advisable  to  excise  the  last  rib,  and  Tbere 
the  costo-iliac  apace  i«  very  narrow  some  other  form  of  openitioii, 
not  the  lumbar,  should  be  adopted. 

The  dangers  of  the  lumbar  operation  are  that  (1)  the  peritoueam 
or  the  colon  may  be  torn,  open  :  (2)  too  great  atrain  on  the  veaaela  of 
the  pedicle  may  cause  their  laceration,  or  the  ligatures  may  alip  after 
the  kidney  has  been  cut  off  ;  (;l)  the  kidney  may  be  broken  in  the 
manipulations  for  BQpaniting  ov  withdrawing  it.  All  these  accidents 
have  occurred,  but  they  are  not  necessarily  fatal.  The  laceration  of 
the  kidney  requires  the  control  of  hsbmorrhoge  by  presEure,  and  by 
hastening  the  completion  of  the  removal  ;  a  great  safeguard  against 
biemoirhage  from  laceration  is  the  application  of  the  double  ligature 
before  attempting  to  withdraw  the  kidney. 

If  the  ligatures  have  slipped  or  fail  to  control  the  vessels  of  the 
pedicle ;  or  if  troublesome  bsroorrhage  from  any  source  arisee, 
it  will  be  best  mani^ed  by  the  application  of  one  of  Wells's  large 
ovariotomy  forceps,  which  should  be  left  in  the  wound,  and  will  in 
addition  act  very  well  iiitteadof  a  drainage-tube.  If  the  colon  be  torn, 
the  rent  should  be  closed  by  suture ;  if  the  peritoneum  is  opened,  it 
may  be  either  suturtd  or  left,  as  without  stiu^hes  the  sarfacea  will  fall 
together  and  quickly  adhere.  In  Mr.  Cowper's  case  of  scrofulous 
pyelitis  the  hole  in  the  peritoneum  was  sutured,  hut  before  this  was 
done  pus  from  the  kidney  had  contaniiiiated  the  inner  surface  of  the 
peritoneum  ;  yet  the  patient  rapidly  recovered,  and  the  operation, 
which  lasted  two  and  a  half  hours,  was  throughout  all  but  bloodless. 

AMoiiiiiuil  neph-'domn  sliould  be  performed  in  cases  unsuited  to 
the  lumbar  method.  They  have  been  already  specified.  The  best 
incision  is  that  which  many  of  the  old  aui^eons  employed  in  all 
abdominal  sections,  and  which  Langenbeck,  of  Berlin,  has  recom- 
mended and  practised  in  at  least  two  succetisful  cases  of  nephrectomy," 
namely,  along  the  outer  border  of  the  rectus  abdominis  on  the  side  o£ 
the  kidney  to  be  removed.  The  midpoint  of  the  incision  will  pro- 
bably be  the  umbilicus,  but  this  must  entirely  depend  upon  the  aic« 
and  outline  of  the  tumour. 

All  bleeding,  which  is  sometimes  considerable  in  this  incision,  being 
stopped,  and  the  peritoneal  cavity  opened,  the  state  of  the  opposite 
kidney  can  be  ascertained,  if  need  be,  by  digital  examination.  The 
intestines  should  be  kept  aside  from  off  the  surface  of  the  Iddney  to 
ba  removed  by  means  of  a  lai^o  flat  sponge  introduced  into  the  abdo- 
'  '  TraaiHtctiuDB  of  tbo  Intematiunal  Congreia,'  I8S1,  p.  27S. 
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msii.  The  outer  layer  of  the  meEocolon  should  then  be  opened  snfli  - 
itly  to  allow  of  the  introdnction  of  two  or  three  GiigerH  behind  the 
peritoneum  and  into  the  fat  in  front  of  the  kidney  ;  the  Bngera  shoald 
then  gently  tease  their  way  towards  the  renal  tcbmU,  around  which 
separately — artery  firtt  ami  Ihtn  Ihe  c«n— ligatures  should  be  secured- 
The  nreter  should  then  be  soiled  by  two  pairs  of  ovariotomy  forcepa 
and  divided  between  thenL  Lingenbeck'D  object  in  selecting  this 
incision  was  to  divide  the  outer  layer  of  the  meaocolon,  and  so  avoid 
risk  of  hemorrhage  ;  this  is  more  particularly  necessary  on  the  right 
side,  since  the  inner  layer  of  tbo  mesocolon  covers  the  vessel  possinK 
to  the  ascending  colon.  The  enucleation  of  the  tnmonr  should  next  b« 
proceeded  with  ;  lastly,  the  vessels  sbould  be  divided  outside  the 
ligatures,  and  tbe  mass  removed  from  the  body. 

The  nreter  ahould  now  be  tied  with  ligature  eilk,  like  the  vessels  ; 
or  the  upper  end  can  be  turned  out  through  an  opening  specially 
made  in  the  loin,  and  there  *titched  to  the  external  wound.  The 
supposed  advantage  of  bringing  out  the  end  of  the  ureter  ib  that  it 
allowa  of  the  escape  of  any  pus  or  scrofulous  material  it  contains,  and 
of  the  BDtisepttc  irrigation  of  tbo  canal.  The  odvanti^e  of  this  is 
doubtful,  except  perhaps  in  scrofulous  pyonephrosis  ;  whilst  the  plan 
Bdoptod  by  Mr.  Knowsley  Thornton,  of  fixing  the  cut  end  of  tbe 
nreter  oat  of  the  abdominal  wound,  seems  to  invite  the  future  ocoor- 
rence  of  intestinal  obstruction. 

The  operation  in  abdominal  nephrectomy  is  completed  like  ovniio' 
Itomy,  and  the  subsequent  treatment  is  the  same.  The  dangers  of  the 
Operation  will  appear  from  the  following  comparison  between  the 
lumbar  and  abdominal  methods.  Median  laparotomy  has  been  several 
times  employed,  but  is  not  so  good  as  Ihe  above.  From  ao  examination 
hundred  cases  of  removal  of  the  kidney  collected  by  Dr.Robert 
F.  Harris,  the  following  facts  come  out.  Of  forty.two  fiital  cases  tbe 
of  death  was  as  follows.     The  coses  are  arranged  according  to 


888  A   TEXT  BOOK  OF  OPERATIVE  SUROERT 

Tlina  it  appeiLrti  that  peritonitis,  hsemoTrhf^e,  pulmonftrj'  embolism, 

pyfflmia,  and  exhaustion  from  Bnppuration  are  more  frefjuent  oanw* 
of  daoth  after  abdominal  nephrectomy  than  after  lumbur  in  the 
proportion  of  eighteen  to  five.  wbiUt  the  number  of  deaths  from 
urwniia,  '  vomiting '  and  ■  shock,'  after  lumbur  nephrectomy,  aa  com- 
pared with  abdominal,  in  fourteen  to  five.  The  greater  mortality  of 
1uml>ar  operation  from  unuutit  and  shock  is  due  to  the  fact  that  in 
several  of  the  lumbar  cases  both  kidneys  proved  to  be  diseased  at  th« 
lime  of  operation  ;  that  in  one  case  the  last  rib  hivi  been  removed,  and 
the  pleural  cavity  laid  open  ;  in  another  the  patient  was  reduced  by 
csnoer  of  tbe  uterus  ;  and  others  of  the  patients  were  in  an  unfit  state 
for  any  sui^ical  operation  of  importance. 

Thi:  abdominal  opemtion,  therefore,  seems  to  be  a  much  more  for- 
midable affair  for  the  patient ;  nnd  tbe  fatality  from  causes  directly 
traceable  to  the  operation,  and  apart  from  tbe  state  of  health  of  thtt 
patient,  much  higher. 

Looked  at  from  tbe  point  of  view  of  the  totals,  the  same  conclarion 
is  airived  at,  but  the  difference  is  not  so  striking.  Thus  out  of  the 
hundred  cases,  the  nature  and  result  of  the  operation  were  recorded  ia 
ninety-six.  Uf  these  forty-six  were  abdominal  nephrectomies,  of 
which  twenty-three  recovered  and  twenty-throe  died.  Fifty  were 
lumbar  nephrectomies,  of  which  nineteen  died  and  twenty-seven 
recovered. 

A  good  deal  as  to  result  depends  upon  the  nature  of  the  disease  for 
which  the  operation  is  performed,  but  less  than  might  be  u  jiriori 
ex|>ected.  Uf  eighteen  operations  for  malignant  disease,  nine  died  ; 
and  of  sixteen  for  floating  kidneys,  six  died.  Of  the  sixteen  case 
floating  kidneys,  fourteen  were  submitted  to  abdominal  operation,  aad 
six  died  ;  two  were  treated  by  the  lumbar  method,  and  both  reoovered. 
Of  seven  lumbar  operations  for  fistula?  of  ureter,  six  recovered  and  o 
died-  The  conclusion  pointed  out  by  these  figures  is  that  though 
in  many  cases  from  size  of  tumour  the  abdominal  opnnition  is  eai 
and  therefore  safer,  the  lumbar  method  is,  as  a  rule,  much  safer,  and 
to  be  preferred  in  all  cases  where  the  kidney  is  not  much  enlarged, 
where  the  tumour  can  be  reduced  by  puncture,  and  when  the  loin-space 
is  not  too  much  contracted. 

Kroner  ('ArchivflirGynukoIogie'}  collected  and  analyzed  forty-one 
coses  of  nephrectomy.  In  twenty-one  the  abdominal  operation  wu 
performed,  with  fourteen  deaths  ;  and  in  twenty  the  lumbar  operation, 
with  live  deaths  ;  but  in  three  others  the  result  is  unstated.  From 
these  cases  Kroner  concludes  that  the  higher  mortality  of  tbe  abdo- 
minal operation  is  not  owing  to  the  greater  danger  of  it,  bnt  ia  due  to 
the  fact  that  these  cases  include  those  in  which  tbe  diagnotas  i 
uncertain,  and  the  operation  wu  therefore  commenced  tentatiTcIy. 
Kroner's  cases  are  included  in  Hnrris'E  list,  but  for  a  good  abstract  of 
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Kroner*8  conclusions  the  reader  may  refer  to  the  Medical  Timen  and 
Gazette,  October  22,  1881. 

Lateral  retroperitoneal  nephrectomy. — Mr.  Thornton  has  suggested  a 
method  which  may  be  described  as  the  lateral  retroperitoneal  operation. 
It  consists  in  making  an  incision  parallel  with  the  linea  semilunaris,  but 
further  out  than  it,  and  then  reaching  the  kidney  by  raising  the  colon 
and  peritoneum. 

The  plan  would  probably  answer  very  well  for  certain  tumour  cases, 
and  Mr.  Thornton  has  employed  it  successfully  in  a  case  in  which  the 
ureter  of  a  healthy  kidney  had  been  divided  in  ovariotomy.  The 
advantage  claimed  for  Langenbock*s  and  the  lateral  retroperitoneal 
methods  is  that  they  enable  the  vessels  to  be  enucleated  and  tied 
before  the  main  enucleation  is  performed,  and  that  thereby  hsemorrhago 
is  saved. 

The  curved  incision  used  for  ligaturing  the  common  iliacs  and  aorta 
might  be  substituted  for  the  lateral  method  of  Thornton. 
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PLATE  LXX. 
OPERATIVE  SURGERY  OF  THE  ANUS  AND  RECTUM. 

All  lliejii/tirea  hi  IhU  plale  rej>re>fnt  Ihe  rtcliim  in  rcrlirnl  tfClioii,  nn 
Ihe  rvuTit  of  n  fistula. 
Fig.  1,^ — Blind  inlerual  fialula. — a,  I,  Fistula;  n,  intemiU  orifice  com- 
municating with  the  interior  of  the  bowel,  <J;  h,  blind  eud   of   the 
fiBtula ;   c,  anoa  ;  /,   section  of  tissues  b<itwe«Ii  the  fistula  and    tlt« 

Fig.  2.— Complete  limple  fitlttln.^a,  h\  Ii,  Fistulous  tract  opening  atn. 
ia  the  intestine,  d,  aad  at  &,  near  the  anus  r ,-  /,  section  of  iuterreaing 
tissnee. 

Fig.   Z.—BUml  external  Jiil'da.—a,  Extornal  orifice   of   fistula  ; 
&Btala  and  off -shoots  ;  i/,  intestine  ;  c,  anus. 

Fig».  i  and  G.—Inci$ioit. — Ordiuanj  Mtlhod. 

Fig.  4. — First  »tep  of  Ihe  operation. — c,  A  groived  director  is  passed 
through  the  fistula,  »,  b ;  the  index-finger,  d,  of  the  operator  catches 
the  end  of  the  inatrumeut  in  the  intestine  at  the  inuer  end  of  the 
fistula  to  hook  it  outside  the  anus. 

Fig.  G.-^Secoiul  itfp  nf  the  o/wn/ioii. — /ncinon. — The  end  of  the 
director,  g,  has  been  brought  out ;  a,  b,  the  fietnla  ;  r,  the  blade  of  the 
bistoury  lodged  in  the  groove  of  the  director,  g,  d;  this  blade  traveUing 
along  the  director  will  divide  the  bridge  of  tissues,/. 

Fi'j».  S  and  8. — DoauU't  method. 

Fig.  5, —  A  grooved  director,   a,  t,  c,  passed  through  the  fistula  i 

caught  by  an  instrument,  d,  introduced  into  the  intestine.     A  bistoury, 

e,  is  started  in  the  groove  of  the  director  to  divide  the  bridge  of 

tissues,/ 

Fig.  8. —  The  Dime  operation. — The  biatonry,  e,  meets  the  instm- 
mont,  iF.  Tbcao  two  instruments  will  be  drawn  out  together  to  divide 
the  soft  porta  in  the  angle  made  by  the  instruments,  e',  the  grpaved 
director. 

Fig.  1.^ Ligature,— A  thread  of  silk  introduced  into  the  fistula,  ft,  a 
reaches  the  intestine,  d,  and  passing  out  by  the  anus,  includes  in  a  loop, 
r,  a,  e',  the  organic  bridle,/. 

FifTii.A  IN  Ax o.— Operations. 

Fistula  in  ano  is  of  several  varieties  ;  some  cainplfle  (Fig.  3),  < 

sisting  of  a  course  communicating  with  the  intestine  by  on  nttrnal 

vrifice,  and  in  the  neighhonrhood  of  l^e  anna  by  an  Mfeniol  orifia. 
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The  otiiera,  inauapUtt  or  hliml,  bsve  but  one  opening,  their  otber  end 
being  a  etil-de-mc.  TLe  hliwl  exitriial  fistula  hag  nn  opening  on  the 
ftxterior  onl<r,  the  track  does  not  commonicate  vith  the  bowel.  The 
bliiul  internal  fistala  opens  into  the  rectum,  but  not  on  to  the  exterior. 
Fistula:  arc  said  to  bo  com/Jicaiol  when  their  course  brunches  off  into 
sinnses,  and  tboy  are  often  accompanied  by  much  induratioa  of  the 
BDrrounding  tissues.  Such  complications  may  reqnire  modlGcationN  in 
the  operation  ;  but  the  chief  point  to  be  borne  in  mind  is  to  hunt  out 
and  open  up  all  offahoote,  and  to  freely  incise  indurated  walls. 

To  learn  the  natnre  and  extent  of  a  fiatub,  it  b  necessary  to  explore 
with  a  blunt>pointed  flexible  probe  introduced  by  one  of  the  openings, 
and  it  is  only  after  careful  exiimiuation  in  tbis  way— occasionally  once 
or  twice  repeated — that  a  true  knowledge  of  the  condition  of  the  parts 
can  be  arrived  at. 

It  is  easy  enougli  to  find  the  eiLtonutl  orifice  ;  it  ia  generally  found 
to  one  aide  of  the  autu,  rarely  in  front  of,  or  behind  it.  The  opening 
is  not  always  solitary  ;  dometimes  the  surface  of  the  integument  is 
riddled  by  boles,  like  a  colander.  These  multiple  and  bninched  sinuses 
may  undermine  the  skin  through  a  great  extent,  but  they  generally 
opten  into  the  bowel  by  a  dngle  fistula.  The  internal  opening  is  fonnd 
with  greater  diflicalty.  Generally  it  is  found  near  the  anns,  just  above 
the  iaicmal  sphincter. 

The  surgeon  having  oiled  his  left  index-finger,  introduces  it  into  the 
Tectum,  and  there  discovers  either  a  hard  ridge,  a  depression,  or  some 
irregularity  of  the  mucous  membrane  in  which  is  sitoated  ibc  internal 
orifice.  Towards  this  spot  the  probe  must  be  directed,  and  often  it 
travels  on  to  the  end  of  the  finger  most  readily.  Fig.  4  shows  this  es- 
plomtory  maoteavre.  The  surgeon's  finger,  >/,  is  introduced  into  the 
rectum  ;  a  grooved  director,  f,  enters  by  the  external  orifice,  b,  passes 
along  the  fistula,  and  impinges  by  the  opening,  a,  on  the  pulp  of  the 
finger,  il.  Important  evidence  of  the  presence  of  a  Gstnla  in  ano  is  the 
thickening  about  the  anus  due  to  chrouic  inflammatory  deposit  ;  before 
searching  for  an  opening  it  is  well  to  feel  carefnlly  around  the  anus 
1  for  the  hard  and  rigid  course  of  the  burrow.  From  the  time  of 
,  Hippocrates  proctisers  of  the  healing  art  have  endeavoured  to  cure 
fistuliE  in  ano  by  cauteriaitiou  and  by  injection  of  caustic  or  irritant 
fluids  ;  but  sach  methods  generally  end  in  failure  and  disappointment 
— occafflODolly  in  inflammation  and  hemorrhage. 

Liijaiurt. — For  surgeons  or  patients  who  have  an  antipathy  to  the 
^^^H  knife  in  the  treatment  of  flstulec  in  ano,  a  ligature  of  silk,  wire,  or 
^^^K  h«mp  has  been  employed.  This  method  of  treatment  is  unattended 
^^^H  by  loss  of  blood,  and  in  uncomplicated  cases  may  be  successful,  but  it 
^^^B  is  often  nnsoccessful,  and  the  pain  is  unondurable  ;  but  where  there 
^^^B  are  branching  sinuses  and  much  induration  of  the  parts  nothing  short 
^^^B  of  free  incision  and  removal  of  tissue  is  of  any  service.  For  ligatnre 
^^1  19—2 
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with  wire  a  Hmnll  omnia  is  first  introijuced  by  the  listula.  and  the  vire 
is  pcweed  through  it  into  the  rectum  and  drawn  oat  throngh  the  anus ; 
the  canula  i«  then  witbdrihwn  and  the  knot  tied.  Five  or  six  ireekH 
may  be  required  for  the  ligntaro  to  cut  its  way  out.  Much  pain  iB 
experienced  on  the  knot  being  from  time  to  time  tightened  up,  and, 
perhaps,  after  all,  the  surgeon  is  forced  to  complete  the  tedious  cure 
the  hiatonry.     Free  incision  is  evidently  to  be  preferred  to  snob  half    I 


Mr.  Reei'tn'*  operation  fvrrectnlfieiala. — Aftordiridiug  the  fistula  the  J 
floor  and  all  parts  of  the  wound  needing  it  are  pared,  and  when  pro- 
jecting flaps  of  skin  are  removed,  and  the  entire  surface  is  made  raw. 
deep  sutures  are  passed,  as  in  the  operation  for  ruptured  perineum, 
the  upper  one  being  paiwed  first.  This  plan  is  very  serviceable  in 
some  fistula!,  i.e.,  those  not  running  high  Dp  in  the  bowel,  and 
those  not  complicated  with  much  burrowing  and  secondary  Getnla:. 
Its  advantages  are,  1.  Preservation  of  sphincteric  action;  2.  Bapid. 
union  of  the  wound  ;  3.  The  saving  of  much  pain  and  time  to  the 
patient  throngh  doing  away  with  Bnbsequent  painful  dreteiogn. 

Jiicieion.—A  purgative  should  bo  administered  on  the  evening  before 
the  day  of  operation,  and  an  enema  should  be  administered  in  the 
morning,  so  that  there  may  be  but  a  small  chance  of  evacuation  taking 
place  upon  the  opera  ting- table.  The  iiistrumenta  that  will  be  required 
will  be  probes,  a  grooved  steel  director,  a  scalpel,  curved  bistoury, 
Btraigbt  blunt-pointed  bistoury,  a  pair  of  spring  scissors  to  cot  off 
angles  of  thickened  tissue,  and  cotton-wool  for  the  after-dressing. 

The  patient  should  be  placed  in  the  lithotomy  position,  the  le^ 
being  held  by  assistants, 

Ordiiuirt/  virthod  (Figs.  4  and  6). — The  grooved  steel  director  having 
been  introduced  throngh  the  fistula,  and  having  been  canght  by  the 
pulp  of  the  index-finger  introduced  into  the  rectnm  (Fig.  4),  is  thus 
hooked  down  out  of  the  anu8,  and  the  end  is  drawn  out  over  the  op- 
posite bnttock  (Fig.  6).  The  curved  bistoury  travelling  down  the 
groove  effects  the  section  of  the  intervening  tissues. 

The  straight  bistoury  will  be  then  found  of  great  use  in  dividing    i 
hard  and  thickened  bauds  and  tissues  generally. 

Figs.  5  and  8  show  Desanlt's  method  of  operating  on  fisiuke  which 
open  high  up  into  the  rectum  ;  bnt  with  a  finger  of  average  length 
such  modifications  as  he  suggests  are  quite  superfluous  ;  the  secret  of 
succete  in  all  operations  for  fistula  tying  in  free  and  thorough  diviaians 
of  sphincter,  sinuses,  and  indoratod  tissues,  and  the  removal  of  all  skin 
and  tissue  which  will  interfere  with  the  dressing.  It  is  never  necea- 
sary  to  stay  to  tie  twigs  of  the  inferior  hiemorrhoidal  vessels  ;  all 
bleeding  will  cease  when  the  wound  is  lightly  filled  with  fine  cotton- 
wool, anil  when  the  thighs  ore  brought  down  and  approximated. 


riSSUEB  OF  THE  ANUS. 

By  fifsurf  of  the  anitu  odo  means  tbe  narrow  and  elongated  paiofQl 
nicer  which  is  foand  between  tbe  miictMintBneous  folds  of  tbe  lower 
end  of  tbe  rectam.  If  tbe  fissure  is  merely  a  snperficiiLl  cbap  at  the 
exterior  of  the  anus  it  may  be  cured  by  application  of  nitrate  of  silver. 
or  by  a  forcible  dilatation  of  the  anus ;  bnt  when  it  is  of  greater 
extent,  and  is  accompanied  by  painful  spaama  of  sphincter,  these  means 
may  he  insufticient,  and  more  severe  treatment  is  necessary. 

DilaUitioH  by  sponge  tents  introdaced  into  the  rectum  has  been 
advised.  Tbe  introduction  of  tbe  first  tenta  m  very  poinfal,  but  the 
fourth  or  fifth  creates  much  less  trouble.  M.  Tidal  (de  OaBaisj  speaks 
highly  of  tents  prepared  with  mercurial  ointment  and  belladouno. 

It  has  beeu  advised  to  oommence  the  gradual  dilatation  with  fuU- 
siied  tents,  so  that  the  painful  treatment  may  be  rendered  as  short  as 
possible,  tbe  sphincter  being  quickly  and  thoroughly  stretched.  The 
tent  may  be  left  in  a  day  or  two  ;  and  after  its  removal  an  enema  may 
be  givea     Dilatation  may  be  associated  with  cauterization. 

.ir.  Ilivamier'a  Irutlmenl.—Ta  tM3r<  Bicamier  showed  tbe  possibility 
of  curing  fissures  by  extaition  and  ililatalion. 

The  patient  having  beeu  placed  upon  his  tide,  and  brought  to  tbe 
edge  of  the  bed,  the  legs  are  flexed  upon  the  thighs  and  tbe  thigha 
upon  the  trunk.  Tbe  surgeon's  right  index  aud  middle  fingers  having 
been  smeared  with  ointment,  are  iutroduced  into  the  anus,  first  the 
'  index,  then  the  middle  finger,  and  by  this  means  the  anus  is  well  and 
I  steadily  dilated.  The  pain  is  acute,  but  of  short  duration,  and 
Bocamier  did  not  find  it  necessary  to  administer  a  narcotic.  To  make 
tbe  dilatation  more  complete,  Ri^camier  used  often  to  introduce  the  left 
index-finger  as  well  as  the  two  mentioned  (Jouniui  de*  CoauaiMtaiira 
Midkn-Chirurglfalt»,  186^).  This  gradual  dilatation  is  unattended 
by  danger,  and  is  certainly  to  be  preferred  to  M.  Velpean'n  method  of 
nrinoii.    Indeed,  twice  in  six  cases  did  excision  fail  in  SL  Telpeau's 

Boyer's  mttbod  of  dirinhn  of  the  iphincler'n  applicable  to  all  fiaaares 
which  do  not  get  well  under  other  treatmeut :  by  its  means  all  spasm 
and  pain  cease,  and  the  fi'sure  granulates  to  the  surface. 

The  patient  having  beeu  prepared  for  the  operation  (as  for  the 

operation  for  fistnla),  is  brought  to  tbe  edge  of  the  bed,  and  a  straight 

bistoury  with  a  blnnt  end  is  laid  fiat  upon  tbe  left  indux-fingcr  and 

I   introduced  into  the  rectum.     The  edge  is  then   turned  t«wiirds  the 

I    fissure,   and   the   sphincter   incised  as   the   knife  is  withdrawn.      A 

pynunidnl  wound  resnlts,  the  apex  being  uIkiv«,  tbe  base  at  tbe  anus. 

s  well   to  lot  the  incision   through  the  fissure  be  free.     A  light 

dressing  of  cotton-wool  is  applied  to  the  wifond  ;  the  bowels  are  kept 
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from  acting  for  three  dnya  ;  and  at  the  end  of  five  or  six  weeks  all  is 
ponndlj'  healed. 

Blight  hut  paiafnl  nlccra,  bidden  beneath  the  anal  folds,  taxj  be 
cnred  by  drawing  the  edge  of   the  knife  gently  down  their  eotiTBe, 

without  dividing  the  sphincter. 


PLATE  LXXr. 


COSTIXTJATIOX  OF  OPERATIONS  UPON  THE  RECTUM 

AND  ANTS. 

Fig.  1, — Pemoral  of  pUa. — The  piles  are  held  hy  ligatnres  at  a  and 
h,  and  are  removed  by  sdsaors,  c,  cnrved  on  the  flat  ;  an  ordinnr)' 
vnlaellam  will  act  as  well  aa,  or  better  tUan,  a  ligature  in  holding  the 
tumonr. 

Fig,  2. — ExFifion  of  redundanl  foMi  of  tkin  about  Ihe  aiivt. — A  fold 
of  Rkin,  a,  held  by  the  forceps,  ia  excised  by  the  eciaaors,  b. 

Fig.  3. — Imperforale  anui. — Semoval  of  small  flaps  of  gkin  to 
estabMi  an  outlet. 

Hj'.mokbiioiuai.  Tvmours,  ok  Piles, 

Pilea  shonld  only  be  operated  on  when,  from  their  volume,  they 
obstruct  the  fecal  evacuations  ;  when  they  are  inflamed  or  tender  ;  or 
when,  from  the  loss  of  blood  which  they  occasion,  the  patient  is  be- 
coming weak  ;  or  when  they  cause  straining  at  stool  and  prolapse  of 
the  rectum. 

Iiiciiioii,  rauterizalion,  Ugatjire,  txtuion  and  enahing  comprise  the 
methods  of  operating. 

Jnctaum  is  only  suited  for  external  piles.  The  incision  can  be  made 
with  a  bistoory  or  lancet,  and  the  clot  turned  out,  or  the  whole  |ule 
may  be  cut  off  with  the  scissors. 

Cauterizatlnn  is  only  employed  to  prevent  bleeding  after  excisioD. 
But  strong  nitric  acid  may  be  applied  with  advantage  to  a  general  and 
relaxed  condition  of  the  mucous  lining  of  the  rectum. 

Trealmfiit  hy  ligature. — For  this  process  the  tumour  most  be  drawn 
well  out  of  the  rectum  by  a  vulBcllum,  and  there  held  by  nn  nsnstAnt. 
The  blade  of  spring  scissors,  passed  up  between  the  broad  root  of  the 
pile  and  the  wall  of  the  rectum  on  the  aide  to  which  it  is  attached, 
incises  the  mucous  membrane,  and  diminishes  the  amount  of 
be  enclosed  in  the  ligature.  Ax  the  hiemorrhoidal  vessels  pass  vertioaUjr 
downwards  into  the  pile,  there  is  but  little  or  no  danger  of  their  being 
divided  in  tlie  cut.  The  ends  of  the  ligatures,  which  should  be 
strong  hemp,  well  waxed,  are  left  out  o£  the  roatum.  The  tumours 
flough  off  in  about  tea  da^s.    Should  thu  mass  of  prolapsed  membnxae 
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Appear  as  a  large  pud  extending  in  a  ciriralar  manner  aroand  tbe  bowel, 
it  vill  be  iieoesBai7  to  tie  it  ia  separate  portions.  Before  tying  the 
ligntnre  the  pile  mast  be  drawn  wdl  out  and  awaj  from  tbe  vgJI  of 
the  rectum,  and  by  the  aid  of  the  lipn  of  the  index-fingers  tlie  noose 
must  be  pnsbed  high  np  ninnd  the  pedicle.  No  dressing  other  than  by 
cotton-wool  will  be  required.  An  opinm  soppository  may  be  ndminiS' 
tered  at  the  end  of  the  opcmtion  if  it  is  thought  desirable.  Action  of 
the  bowels  should  be  prevented  for  three  or  four  days,  lest  hKmorrbage 
should  occur. 

Mr.  Henry  Smith  has  identified  himself  with  the  treatment  of 
internal  piles  by  the  clamp  and  the  actual  cauteiy.  An  incision  is 
i  for  ligation,  tbe  clamp  is  applied,  and  the  tissue  cm  off  to  a 
level  with  the  clamp  ;  actual  cautery  is  then  applied  to  tbe  slump  by 
menus  of  the  tbermo-cantery. 

Polli'cl't  {'/wi'ii/ion.— This  operation  eonsiats  in  cmahiug  the  pedicle 
of  the  hsmorrhoidal  mass  and  fo  dnmi^ing  the  tranks  of  the  vessels 
thnt  no  hemorrhage  can  take  place. 

Tbe  instrument  employed  is  a  form  of  clamp  (firfe  diagram). 


I 


The  pile  is  drawn  into  the  cl.imp  by  strong -toothed  forceps  without 
■ny  previous  section  of  the  mucous  membrane,  and  tbe  instrument  h 
then  forcibly  closed  by  the  screw  morcment  to  crush  all  the  tissues 
enclosed.  The  podicle  is  held  in  the  grasp  of  the  instrument  for  about 
K  minute,  and  then  released  after  first  cutting  off  with  the  curved 
uissora  all  superabundant  tissue. 

If  any  little  vessel  bleeds  after  its  removal  it  may  be  twisted  to  save 
time,  but  this  is  rarely  requisite. 

If  there  should  have  been  any  degree  of  prolapse  in  connection  with 
hEmorrhoids,  removal  of  a  portion  of  integumcot  is  on  advantnge. 
Rbould  any  prominent  points  of  skin  be  evident,  afteir  the  removal  of 
the  hemorrhoids,  it  is  well  to  snip  thera  off.  If  left  untouched  they 
liecome  redematnns,  and  may  )>e  .1  source  of  discomfort  for  some  days. 

The  udvnutagcs  of  this  operation  npiiear  to  be  :  (1)  its  aimplicity  ; 
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(2)  the  much  greater  freedom  from  pain  than  is  usuallj'  experieoced  I 

after  the  application  of  hgnture,  or  acttml  cautery ;  (3)  the  resolte  I 
ore  moat  BAtiafactory,  and  have  nerer  been  followed  by  secondary  I 
boimorrhage. 

1  gni puncture  foi-  internal  pilen.^Some  years  ago  Mr.  Reeves  iiil 
dnoed  this  method  into  pnictice.  It  is  well  adapted  to  moderate  coaoa 
of  thiB  disease,  and  tbeae  form  the  large  majority.  The  fine  point  of 
Paqnelin'a  cantery  at  a  dnll-red  heat  is  insortad  with  a  rotary  motion 
into  the  centre  of  each  pile,  and  towards  its  point  of  attachment,  wid 
ia  withdrawn  with  a  rotating  movement.  Large  piles  need  two  or 
three  punctures.  Abraded  mncons  membrane  ia  lightly  touched  with 
the  cautery,  and  the  gut  being  oiled,  a  It  grain  morphia  suppository  is 
passed,  and  the  bowels  kept  confined  for  tbree  days.  The  piles  gradu- 
ally shrivel  uji  and  disappear,  and  iu  a  week  patients  may  he  discharged. 
Solid  piles,  i.e.,  thoHe  which  bavi;  undergone  libroid  induration,  must 
be  removed  and  not  ignipunctured. 

P()L\Tr  OF  Rectum. 

Polypi  are  treated  as  internal  or  external  piles,  according  to  their    ' 
situation. 

Cam'i;k  of  REcTrM— Anatdmv. 

The  following  data  have  been  given  by  Lisfranc :  The  antero- 
posterior diameter  of  the  femalo  perineum  is  rather  more  than  an 
inch  ;  in  both  sexes  the  distauce  from  the  anus  to  the  tip  of  the  | 
coccyx  is  rather  more  than  an  inch  and  a  half. 

In  the  female  the  front  of  the  rectum  lies  in  close  proximity  to  the 
vagina,  and  higher  up  it  is  separated  from  the  utems  by  a  cuUiU-mu 
peritoneum.  This  cul-dt-mc  also  cornea  down  between  the  vagina  and 
the  rectum.  Posteriorly  the  rectum  lies  upon  the  sacrum,  and  having 
reached  the  tip  of  the  coccyx,  it  turns  to  end  at  the  anus.  It  sboold 
be  remembered  that  the  rectum  does  not  take  the  straight  covrae  which 
its  name  Eoems  to  imply,  but  curves  laterally  as  well  as  in  the  antero-  ' 
posterior  clirectiou.  In  introducing  a  long  enema  lube  no  force  mml 
he  used. 

The  upper  part  of  the  reotnm  is  supplied  by  the  Bu[ierior  htemor-   . 
rhoida!  arteries,  the  terminal  branches  of  the  inferior  mesenteric    Tb»    ' 
next  part  is  supplied  by  branches  of  the  anterior  trunk  of  the  int«nial    i 
iliac.      The   lowest   part   is   supplied   by  the   inferior   lucmorrhoidal 
branchoa  of  the  internal  pndic,  and  by  twigs  from  the  superficial  and 
transverse  perineal. 

Operative  SruuEKY. 

Lit/rane'n  operation  o/ftTCJuKin.— The  patient  most  bo  placed  in  the  I 
lithotomy  poaition  upon  his  side,  and  brought  over  to  the  edge  of  iha  t 


i 


AXD  SUROICA  L  ANA  TOMY. 


t 


bed  or  table.  The  thighs  are  half-flesed  apoD  the  abdomen,  and  there 
fixed  by  asBiatantB.  Onu  of  these  aagistaiita  stretzhes  the  iutegument 
III  the  &aas.  whilst  the  other  hands  the  instruments  to  the  Eurgeun, 
who  mnkea,  with  a  sharp  bistoury,  two  bold  semicircular  HWeepH  uronnd 
the  unuH.  The  incisions  meet  in  tront  of  and  behind  the  anus.  If 
moligmint  growths  or  ulcerations  are  found  in  the  integument  the 
inoisionn  must  be  kept  well  to  their  outsida  The  skin  is  then  freely 
dissected  up  by  directing  the  bistonry  towards  the  rectum.  The  left 
indei-£nger  is  tbeu  introduced  into  the  bowel,  and  the  whole  mass  is 
drawn  firmly  down  throngh  the  wound.  When  the  maliguaiit  disease 
is  limited  to  the  mucoas  membrane,  and  at  the  same  time  docs  not 
extend  far  up  the  bowel,  the  wall  of  the  rectnm  may  be  turned  almost 
inside  out,  and  the  morbid  growth  shaved  off  or  removed  by  curved 
scissors.  But  where,  as  is  too  often  the  case,  the  disease  has  spi'ead  for 
some  inches  up  the  bowel,  aud  has  invaded  the  external  coat,  the 
operation  just  described  wonld  bo  of  no  use  ;  a  more  complicated  one 
is  required.  The  first  part  of  the  operation  mnst  be  performed  as 
before,  and,  in  addition,  the  fibrous  tissue  around  the  rectum  mnst  be 
divided  by  a  strong  pair  of  scissors  directed  up  into  the  pelvis  jiarallel 
to  the  axis  of  the  rectum.  This  incision  must  be  kept  as  much  oa 
possible  to  the  back  of  the  bowel,  so  that  the  peritoneum  which  slopes 
downwards  and  forwards  into  the  sides  of  the  bladder  may  not  be 
wounded.  The  incision  must,  however,  pass  well  beyond  the  limits  of 
the  disease.  The  bleeding  may  be  checked  by  pausing  for  a  few 
moments,  and  stuffing  the  wound  with  B|K)nge8  soaked  in  ice-cold 
water,  After  this,  one  can  obtain  a  good  idea  of  the  extent  of  the 
disease,  and  the  bleeding  is  but  slight.  The  lower  end  of  the  rectum 
can  be  drawn  well  out  of  the  wound,  and  there  held  by  a  strong 
Tulsellum.  When  the  operation  is  to  be  performed  upon  a  female, 
Ifao  fiugem  of  an  assistant  should  be  introduced  into  the  vagina  to  push 
down  the  recto-vaginal  wall ;  and  in  this  region  the  dissection  must  be 
condncted  with  the  greatest  delicacy.  If  the  subject  be  a  male,  a  staff 
■hould  be  passed  into  the  bladder  to  demonstrate  the  course  of  the 
nrethra,  and  to  save  it  from  injury  when  the  front  of  the  rectum  is 
being  dissectGd.  The  assistant  who  holds  this  staff  should  warn  the 
oi>erator  each  time  the  bistoury  comes  near  it.  And  from  time  to  time 
the  surgeon  himself  should  take  hold  of  the  staff  to  reassure  himself 
Rf  the  relations  of  the  parts. 

After  the  diseased  part  has  been  removed,  a  careful  exploration  by 
means  of  the  finger  will  bo  necessary,  A  large  drainage-tube  may  be 
lefi  in  ihe  rectnm.  With  women  it  may  be  necessary  to  draw  off  the 
urine,  so  that  the  wound  may  not  be  irritated  during  micturition. 

lUmarkt.-^'iA.  Yidal  has  collected  statistics  of  this  operation,  which 

vo  reflections  that  roust  not  be  lightly  passed  over. 

'  The  operation  can  rarely  remove  oil  the  disease :  then  it  will  Ju 


hnrm  atid  hasten  death.  Out  of  ninu  cases  Lirfranc  coBfesaes  to  huva  1 
lost  three  ;  Veipean  loat  three  out  of  six  patients  opurat^id  on.  Only  | 
two  of  M.  Telpeau's  were  completely  cored.  The  sixth  eonld  not  bold  I 
his  freccB.  Here  is,  then,  an  operation  which  by  no  mcana  always  fr«fiB  1 
the  patient  of  his  diaeaae,  which  may  poaaibly  give  an  imperfect  relief, 
and  which  may  kill  in  twelve  honra. 

'Bat  whereas  jiatients  with  cancer  of  the  rectum  are  inevitabljr  \ 
destined  to  die  of  the  .disease,  and  as  it  is  possible  that  the  operatioi 
may  greatly  improve  their  condition,  the  surgeon  may  tn  some  oasoi    , 
feel  JQatified  in  trying  it.' '' 

According  to  M.  Vidal,  the  cancer  iu  the  form  of  Email  tumours  is 
of  a  most  malignant  type,  and  more  than  likely  to  return,  and  if  it  , 
spreads  any  distauoe  up  the  rectum  it  is  probably  beyond  the  reach  of 
the  knife.  In  the  nmle  it  i.t  very  diSicalt  to  separate  the  rectum  from 
the  proBtate  ;  and  the  prostate  from  its  colour  nod  consistence  may 
well  be  confounded  with  the  scirrhus.  In  the  female  the  opemtion  i 
should  never  be  attempted  when  the  finger  introduced  into  the  T^ina 
finds  the  partition  invaded. 

Severe  bfcmorrhoge,  after  operations  such  as  we  have  jnst  describod,  i 
may  render  this  process  necessary,     A  cul-de-»ac  of  strong  linen  may    . 
be  introduced  into  the  rectum  by  the  finger,  and  then  packed  tightly 
with  small  pieces  of  sponge,  or  of  dry  lint. 

POHEIUN   BuMES  iN  THE  RCCTril. 

Much  will  depend  upon  the  nature  of  the  material  introduced  as  to 
what  process  be  adopted.  If  the  l)ody  he  angular  the  mucooa  mem- 
brane must  be  well  protected  by  the  Gnger,  and  pressed  ont  of  the  way, 
as  the  material  is  withdrawn.  Or  a  speculum  may  be  inserted,  and 
the  body  withdrawn  through  it.  Section  of  the  sphincter  might  Iw 
necessary. 

BTRIfTUHB  OF  THE   AnuS  AND  HKCTrM. 

This  affection  may  be  dealt  with  by  dilatation  or  by  incision. 

Z^i'/nfafion.^Desault  dilated  the  rectum  with  greased  tents,  gndnaJly    i 
increasing  the  size.    Gam-clastic  bougies  might  be  employed  in  Uie 
same  conditions. 

AI.  Costollat  introduced  a  small  linen  bag  by  the  aid  of  a  bongio, 
and  then  stuffed  it  with  cotton-wool.  A  good  means  of  dilata- 
tion is  afforded  by  Todd's  double-bladed  dilator.  A  thin  capsnle  of 
india-mbber  covers  the  blades,  which  are  graduHllv-  separated  by  a 
screw.     The  india-rubber  cap  prevents  the  mucous  membrane  being 
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injured  when  the  blades  are  approxinrnted  previooB  to  the  withdntml 
of  the  iTwtmment  from  the  rectam. 

Inciiion  is  speciftlly  ftpplicable  to  fibrous  stricture  where  no  maligniint 
dixease  exists.  It  is  effected  by  a.  long  blant-ended  bistoury  introduced 
fiat  ou  the  finger.  When  the  stricture  has  been  entered  nnd  pused, 
the  edge  ia  tiimod  to  the  etrictnre,  and  the  incision  is  performed  sb  the 
instrument  is  withdrawn.  The  nicks  into  the  stricture  shonld  be  made 
Rt  the  bacli  und  iddcs  of  the  bowel,  on  the  vngina,  or  bladder,  liet  dOM 
to  the  front.    Dilatatioa  may  afterwards  be  indicated. 

Prolapse  of  the  EE(TL)t. 
Sometimes  the  mucous  membrane,  hot  lootiety  connected  to  the  other 
tunics  of  the  rectum,  descends  eiternalty  for  an  inch  or  so.     Some- 
times the  prolnpsed  part  consists  of  the  whole  ihiclineis  of  the  bowel 
with  some  peritonenm. 

For  the  cure  of  this  condition  seTenil  opera tioni  may  be  performed  — 

reduction,  eiciidon,  cauteriEation,  and  excision  of  folds  at  the  miqb. 

In  children  no  active  treatment  of  the  bowel  itself  is  rei^uired,  as  the 

prolapse  is  probably  due  to  calculus,  worms,  phimosis,  or  to  fome  dia- 

-  tnrbing  element.    The  child  so  affected  should  never  be  allowed  to 

)  his  motions  lUling.    Sbould  the  proUpse  be  dne  to  a  general 

1   feeble  condition,  all  that  will  he  reqnired  is  reduction,  and  an  occa- 

[  nonal  astringent  enema  ;  the  affection  will  distppear  with  the  return 

'  of  health.     The  rectal   tumour  sbould  he  washod  and  then  oiled. 

mile  compression  with  the  fingers,  applied  in  the  centre  of  the  mass, 

BO  as  to  cause  diminution  of  bulk,  wil!  be  followed  by  ascent  cf  the 

prolapsed  part.      The  thighs  should    then    be   fixed   together,  and  a 

perineal  bondage  applied. 

In  the  adult,  the  prolapsed  mucous  membrane  may  be  removed  hy 
treatment  such  as  that  recommended  mliovo  for  iutemal  piles. 

Dnpuytren  recommended  cxcisicin  of  some  of  the  muco- cutaneous 
folds  at  the  anna,  so  that  the  dcatrimtion  which  follows  would  cause 
a  permanent  narrowing  of  the  opening.  Actual  cautery  and  the  appli- 
cation of  nitric  acid  have  been  employed  with  good  results. 

iMPEBFOmxE  Asus. 


This  abnormal  eondition  may  exist  in  the  newly-born,  and  the 
septum  may  be  superficial  or  deep.  If  the  former,  it  is  composed  of 
slcin.  This  condition  i«  readily  distinguished  by  the  violet  tint  of  the 
slcin,  and  by  the  bulging  at  the  spot  when  the  infant  cries.  Un 
plunging  a  bistoury  into  the  swelling  a  flow  of  meconium  escapee.  A 
crucial  incision  is  then  made  in  the  septum,  and  the  comers  are  out  off 
by  scissors.  Pieces  of  oiled  lint  are  then  inserted,  and  are  kept  there 
until  cicatrization  has  advanced  (Plate  LXXI,  Fig.  3). 


Should  the  eeptuia  lie  higher  np,  it  maj  not  be  possible  to  reach 
it  Butiafactorily  with  the  knife.  Should  it  bo  beyond  reach,  an  arti- 
Gcial  anas  mast  be  made.  This  high  im perforation  may  be  diagnoeed 
bj  the  absence  of  evacaation  of  meconium,  by  the  geaeral  ^mptoma 
and  discomfort  of  the  unhappy  infant,  and  by  constant  efforts  at  Tomit- 
ing.  The  confirmation  is  obtained  by  a  flexible  bougie  introdnced 
into  the  rectum,  meeting  the  obstruction. 

Should  the  septum  be  within  reach,  the  treatment  by  the  guarded 
scalpel  and  by  dilatation  is  indicated  and  is  easily  performed.  Meconiiun 
at  once  escapes,  A  piece  of  oiled  lint  may  then  be  piisaed  through  the 
openina. 

Malgaigne  gained  easier  access  to  the  partition  by  dividing  th« 
sphincters  of  the  anus. 

In  a  case  under  the  cure  of  the  author  the  anus  was  formed  ;  bat  a 
septum  more  Ihaii  ait  iiuh  in  thickness  existed  between  the  anus  and 
the  bowel.  A  fine  trocar  and  canula  were  cautiously  introdnced, 
with  an  aspirator  attacbod.  As  soon  as  the  bowel  was  reached  a  small 
quantity  of  meconium  was  at  once  aspirated  from  the  canula,  and  a. 
sharp-pointed  straight  bistoury  was  then  carried  along  the  canula,  to 
enlarge,  the  opening  to  a  sufScient  extent  by  means  of  a  crucial  in- 

AllSOKMAI.  ANC:'. 

The  inferior  extremity  of  the  rectum  may  be  wanting,  and  the 
bowel  muy  open  into  the  bladder,  urethra,  or  may  end  in  any  part  of 
the  pelvis.  When  the  rectum  opens' into  the  vagina,  two  methods  of 
treatment  have  been  proposed.  The  first  is  the  division  of  the  perineum 
and  the  partition  up  to  the  abnormal  anus.  A  tube  is  placed  in  the 
bottom  of  the  wound,  and  the  edges  united  in  front  of  the  tube,  so 
that  the  tube  continues  the  course  of  the  bowel.  The  other  operation 
consistH  in  puncturing  the  bowel  from  the  proper  site  of  the  anus,  and 
treating  the  abnormal  anus  like  a  recto-vaginal  fistula.  Should  there 
be  absence  of  the  lower  end  of  the  rectum,  a  dissection  may  be  at- 
tempted from  the  perineum  with  the  view  of  finding  the  blind  end. 
Should  this  process  fail,  an  artificial  anus  would  be  necessitatwl,  and 
would  be  performed  as  described  a  few  pages  back.  Generally  the 
rectum  ends  in  a  cul-de-tac,  filled  with  moconium.  The  knife  most 
be  directed  towards  this  pouch  from  the  perineum,  layer  by  layer. 
Should  the  operator  be  fortunate  enough  to  meet  with  the  pouch,  the 
treatment  is  simple  enough. 

Should  the  rectum  open  into  the  bhidder  one  will  operate  as  for 
imperforate  rectum,  directing  the  knife  in  the  dissection  well  np  tht 
front  of  the  sacrum,  so  as  to  avoid  injuring  the  bladder,  or,  in 
female,  the  vagina. 


AXi)  BUROICAL  ANATOMY. 


PLATE  LXXir. 
OPERATIONS  PEEFORMED  UPON  THE  PENIS. 


f 

^H  OPE 

^^f  Fig.  I. — DivUioit  of  thr  frmnam. — A  bistoury,  a,  transfixes  the 
f  nenum  to  divide  it  from  below  npwards. 

Fi({.  "2. — Plamogit.—A  grooved  director,  6,  is  inserted  between  the 
glans  and  the  prepuce  ;  a  bistoury,  a,  slid  along  the  groore,  piercea  the 
prepQce  and  divides  it  from  behind  forwards. 

Fig.  3.— The  operator  xeixes  the  flaps  with  the  forceps,  a,  and  cuts 
them  oS  with  the  scissora,  b. 

Fig.  4. —  CirramcitioH. — Firtt  tteii. — The  prepuce  is  drawn  forward 
from  the  glans  and  fixed  in  the  grip  of  the  fenestrated  forcepi,  a; 
sutures,  b,  b,  are  passed  through  the  fenestne  and  through  the  pro- 

IFig.  4,  iji. — Sfeoiid  itff^i.  —  Ampotation  of  the  prepuce  in  front  of 
the  ghtns  hy  the  bistoury,  n. 
Fig.  5.— The  prepuce  released,  the  retraction  of  the  skin  is  greater 
than  that  of  the  niucoas  membrane  :  a,  a,  b,  b,  sutures. 
Fig.  5,  bit. — Sldn  broaght  to  the  mucous  membrane  \iy  a  suture,  a. 
Fig.  6. — VpfrutioHfor  paraphtmotit. — Rtdiictiou, 


J 
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Division  of  the  Fr.exum  (Fig.  1). 
The  operation  may  bo  performed  with  the  scissors  or  bistonry.  An 
■isiatant  holds  the  glans  ;  the  operator  pulls  forward  the  fold  of  skin 
uontaining  the  band.  A  snip  of  the  scissors,  or  a  stroke  of  the  bistoury 
which  has  transfixed  the  fnenum,  completes  the  operation.  The  best 
dressing  is  a  small  piece  of  dry  lint. 


Puiuosis  (Figs.  2  to  5,  bit). 
PhimosiB  may  be  operated  on  by  incision, 
lion. 

1.  lacition. —  Incision  con^sta  in  setting  free  the  prepuce.  M. 
doquet  advises  that  the  incision  be  mode  at  the  lowest  part  ;  in  the 
eentre  lies  the  artery  of  the  fnenum,  which  if  divided  must  be  ligatured. 
The  prepuce  may  be  incised  above,  and  from  behind  forwards,  a 
grooved  director  having  fir«t  been  introduced  (Fig.  *2)  between  the 
foreskin  and  the  glans.  It  is  well  to  have  the  skin  made  tense  during 
the  cutting  part  of  the  operation. 

2.  Excitiott. — Exdsion  often  follows  as  the  second  step  after  incidon, 
when  two  long  Raps  hang  down  on  either  side  of  the  cut,  it  is 
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s  ahowD  in  Fig.  3.     The  flAps  H 


□ecesanry  to  Biiip  oS  their  c 

may  be  removed  by  Bcissore  or  by  knife. 

3.  CircumrUion. — In  this  opemtion  the  whole  free  end  o£  the  pre- 
puce is  taken  away.  The  prepuce  is  drawn  forwards,  and  all  tb«  re- 
dundant akin  is  caught  between  the  bliulea  of  forceps,  ss  Bhowu  in 
Fig,  4,  Fig.  4,  bh,  Bhows  the  aeotion  with  the  bistonry,  and  Fig.  , 
the  relation  of  mucous  membrane  and  integument  after  section.  I 
will  be  necessary  to  eicise  the  mucous  membrane  separately,  as  it  i 
sure  to  be  less  aSected  by  the  sectioii  than  the  skin,  and  if  left  ii 
many  cases  becomes  a  bypertrophied  mass.  The  glaos  muat  be  com 
pletely  uncovered  after  the  operation,  the  mucous  membrane  b^ng  I 
tumud  well  buck,  aod.  when  adherent,  peeled  from  oS  the  gUns. 

It  is  advisable  that  eutures  be  introduced  to  keep  the  edges  of   the  I 
skin  and  mucous  membrane  in  apposition,  so  that  the  process   of  1 
cicatriiation  may  bo  accelerated.     Cold-water  dressing  is  all  the  after- 
treatment  required,  and  the  sutures  may  be  removed  after  four  or  fiva   ] 

Paraphiuosis  (Fig.  G). 
For  paruphimosid  reduction  by  careful  compression  should  be  at- 
tempted.   Should  this  fail,  it  may  be  nece.ssury  to  divide  the  constrict- 
ing band,wbichisu3iiaUy  found  at  some  distance  behind  the  (edematouB 

1.  Rfihit-lUiH.—The  operator  seises  the  penis,  as  is  shown  in  Fig.  G. 
With  his  thumba  he  puHbes  back  the  gLins,  which  has  been  previously 
smeared  with  oil,  whilst  frith  the  index  and  middle  fingers  uf  each 
hand  he  drags  forward  the  ocdematoua  prepuce. 

Coiiijirtteitm  exercised  by  a  narrow  bandage  may  ancceed,  aft«r 
several  houre,  in  restoring  the  parts  to  their  proper  condition  when  the 
ordinary  method  proves  ineibcient.  In  troublesome  cases,  punctorea 
to  allow  of  the  escape  of  the  sernm  will  aid  in  the  reduction. 

2.  SeclioH.—  Wbea  the  parts  are  much  inflamed,  and  the  pad  of 
mucous  membrane  is  much  strangulated,  it  is  noceaaary  to  divide  the 
conatricting  band. 

The  aurgeon  seizes  the  penis  in  the  loft  hand,  placing  the  thumb 
Dpon  the  gluns  and  the  fingers  beneath  it.  He  then  passes  a  aborp- 
pointed  bistoury  up  under  the  constriction  and  divides  it  from  behind 
forwards,  and  then  attempts  its  reduction  in  the  ordin.iry  way  ;  or 
instead  the  band  may  be  cut  from  above  downwards,  taking  care  to 
carry  the  incision  through  the  mnoons  membrane  as  well  as  the  slun. 
The  glans  should  then  be  poshed  back. 

Caxckr  op  the  Pem,^  (PI.  LXXIL). 
Liafranc  has  called  attention  to  the   true  origin  and   seat  of  t 


disease.     It  may  begin  at  the  prepuce,  c 


I  the  skin  of  the  body  of 
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the  penis,  and  completely  sarronnd  it.  An  incision  made  along  the 
dorsum  of  the  organ  often  shows  the  cavernous  structure  to  be  com- 
pletely free  of  disease,  although  situated  in  the  middle  of  a  cancerous 
mass.  All  the  diseased  parts  must  be  carefully  removed  by  the 
bistoury  or  scissors. 

Amputation  of  the  Pkxis. 

When  cancer  has  spread  into  the  depths  of  the  penis,  nothing  short 
of  amputation  will  be  of  use.  The  penis  is  held  at  the  root  by  an 
assistant,  and  the  surgeon,  drawing  it  well  forward,  severs  it  with  one 
sweep.  It  must  be  remembered  that  the  corpora  cavernosa  retract 
more  than  the  skin.  The  assistant  must  not  pull  too  much  upon  the 
skin,  lest  such  redundance  at  the  end  result  that  the  aperture  becomes 
interfered  with.  As  the  coq)us  cavemosum  contracts  in  proportion 
to  its  length,  the  nearer  the  amputation  is  performed  to  the  scrotum 
the  more  skin  may  be  left. 

After  the  amputation  a  catheter  is  fixed  in  the  urethra,  and  though 
it  is  removed  from  time  to  time,  still  its  use  must  be  continued  until 
cicatrization  is  complete,  or  the  skin  may  be  approximated  by  sutures 
to  the  urethra. 
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PLATE  LXXIII. 
OPERATIONS  UPON  THE  PENIS  AND  SCEOTni. 

Fig.  1. — Operaliua  for  hydroceh. — The  operator  takes  the  tuTOOur  ii 

the  left  hand,  a,  and  pnnctares  with  a  canula  and  trocar  held  in  thi 
right  band  (Fig.  1  Ins). 

Fig.   2. — O/ieratuin  for   aarcoreU.  —  Ligature   and  excision    of    th«  ■] 
arteries  of  the  cord.     The  cord  is  liiid  bare  by  an  incision   nlong  t 
course  ;  the  apermatic  nrtery  is  Hepamted  by  a  director,  ii,   from   the 
other  constitueots  of  the  cord. 

Fig.  3.— Dissection  of  the  tumour  with  a  bistoury,  a. 

Fig,  4. — -A  mjiulalion  of  ihe  ptuix. — The  surgeon  holds  with  one  hand, 

a.  the  extremity  of  the  penis  wrapped  in  a  piece  of  lint  ;  an  assistant, 

b,  holds  back  the  integument  at  the  root ;  c,  the  knife  nni]mtAtiiig  ihe    j 


HVDIKK.Kt.E  (Fige.  1  and  1  ti.). 

Tnmoara  comfMDSod  of  a  collection  of  serum  are  called  hydrocelflst 
When  it  collects  in  a  sac  such  as  the  tunica  vuginalis,  it  constitiilea  a 
ordinary  hydrocele,  (Fdema  of  the  scrotum  is  often  due  to  goooTkl 
causes,  and  may  be  relieved  by  punctures.  Hydroeele  ma}'  occupy  the 
tunica  vaginalis  or  the  spermatic  cord.  A  congmital  hydrocele  is  one  ■- 
in  which  the  fluid  collects  iu  the  tunica  vitginalis,  and  filling  the 
fanicular  process  of  peritoneum,  passes  up  into  the  general  peritoneal 
cavity.  In  such  a  case  the  scrotal  tumour  can  be  emptied  into  tbe 
abdomen,  and  the  swelling  diminishes  when  the  patient  lies  on  bia 
back,  and  has  his  pelvis  rxiised.  The  constant  pressure  of  a  tmas  in 
generally  sufficient  to  effect  a  cure  ;  no  operation  should  he  undertaken. 
Hydrocele  of  the  cord  may  be  treated  as  a  hydrocele  of  the  tniuca 
vaginalis  ;  but  the  surgeon,  remembering  the  close  proximity  of  the 
structures  of  the  cord,  and  of  the  peritoneal  cavity,  should  be  cantiona 
in  the  employment  of  injeetions.  The  treatment  of  hydrocele  moy 
bo  palliative  or  radical.  The  former  consists  in  drawing  o&  the  flnid 
by  puncture.  But  after  this- simple  operation  the  ttnid  may  colleet 
again  and  the  affection  return.  For  the  radical  cure  the  nature  of  tb« 
secreting  surface  of  the  serous  membrane  must  he  altered  so  as  to 
prevent  the  recurrence  of  the  affection.  To  obtain  this  conditiiui  ' 
recourse  has  been  had  to  puncture,  incision,  excision,  caaterintian,  I 
seton,  suture,  and  injection. 

Puiwiure  is  best  performed  by  a  small  canulsr  trocar.    The  patient 
lyii^  down,  the  scrotum  is  taken  in  the  palm  of  the  left  hand,  and 
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held  u  to  render  tense  the  integument,  and  the  front  and  lower  pari 
of  the  tumoar  should  project  between  the  thumb  and  index-finger. 
Having  first  made  oat  the  exact  aitnation  of  the  testis,  by  the  Aid  of  a 
strong  light,  the  inHtrament  ia  saddonl}*  plunged  into  the  Auid,  the 
depth  of  the  puncture  being  limited  by  tbe  right  index-finger,  wbioh 
ia  held  firmly  ngainst  tbe  cannla.  The  trocar  ia  then  withdrawn,  and 
tbe  canals  held  in  position  whilst  the  serum  flows  away. 

fHeifioH, — The  Borotum  ia  held  us  for  pancture  (rUI.  tup.),  and  tbe 
tiasues  are  divided  layer  by  layer  down  to  the  tunica  vaginalia  ;  an 
IDciaion  tbrongU  this  structure  ia  made  of  sufficient  length  to  allow 
tiie  cavity  ia  be  stuffed  with  oiled  lint. 

Ejviaoii,  aa  reuommended  by  Boyer.  consists  in  laying  bare  the 
tnoica  TBginalia,  and  in  removing  as  much  of  it  .ts  possible.  This  may 
be  advisable  when  the  wall  is  very  thick,  but  for  moat  caaes  tbe  previous 
Operation  auffice<i. 

Caatrrixatiim  by  caustic  potash  is  an  obsoleteoperation  for  hydrocele. 

A  Ktioa  poasod  through  tbe  cavity  and  the  ends  tied  together  on  tbe 
front  of  the  scrotum  may  effect  a  cure. 

Injection  is  the  method  of  treatment  most  often  adopted  The 
pancture  is  first  made  by  a  good-aiicd  canula  and  trocar,  and  some  port 
wine,  tincture  of  iodine,  or  solution  of  sulphate  of  zinc  ia  thrown  up 
into  the  aac  Some  aurgeoua  inject  a  largo  quantity  of  a  weak  aolution 
(grs.  iv.  to  .^.),  which  they  afterwards  withdraw;  others  prefer  a 
little  strong  solution,  which  they  allow  to  remain  in  the  sac.  The 
syringe  must  have  a  noExle  which  exactly  fita  the  cxnula.  Should  a 
large  quantity  be  injected,  it  should  be  allowed  to  remain  in  the  sac 
until  the  patient  experiences  severe  pain  up  the  apermatiu  uurd,  and  ia 
the  loins.     The  Hnid  can  be  then  pressed  out  through  the  cannla. 

As  the  injection  ia  being  performed,  it  ia  very  necesaary  that  th& 
end  of  the  canola  be  free  in  the  wic.  leat  tiome  of  tbe  fluid  bo  thrown 
up  amongst  the  tissues  of  the  scnttum.  Should  such  a  mishap  occur, 
free  incisions  must  be  made  for  tbe  ewnpe  of  the  irritating  fluid,  lest 
gangrene  supervene. 

After  the  nxe  of  the  seton,  or  of  the  injection,  the  parts  become 
very  red  and  inflamed,  hard  and  painful ;  then  absorption  oommenoes, 
ftnd  at  the  end  of  a  fortnight  the  patient  is  probably  cnrod.  Should 
rmppuratioD  follow,  the  certainty  of  cure  becomes  absolute. 

TvMi.riis  tiK  TUK  Testis  (Figs.  2  and  ?,). 

Ciuiralioa  (Fig.  H).~  Tbe  first   step  oonusta  in   laying  bare  the 

cord  ;  the  second  in  its  division,  and  in   the  removal  of   the  gland 

itself. 

/'ir«(  itrp. — An  incision  is  made  down  the  front  of  tbe  cord  from 

external  abdominal  ring  :  and  when  the  gland  ia  not  adherent  to 

the  integument,  it  can  be  easily  turned  out  by  tbe  handle  uf  the  scalpel 
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and  by  the  finger.     Bat  if  it  is  adherent  a  carefnl  process  ot  (lt«Bectioa  1 
may  be  required.     All  the  diseased  akin  mast  be  removed. 

Second  Step. — The  tumour  forced  from  its  coTeriugs,  nnd  now  only  1 
attached  by  the  apenoatic  cord,  is  supported  by  an  assistBnt.  Thoi 
may  be  divided  by  a  aingle  cat,  and  the  arteries  may  be  secured  when  I 
the  testicle  is  taken  away.  Bat  perhaps  it  is  preferable  to  tie  tba  I 
cord  in  one  ligature  before  dividing  it,  as  all  risk  and  traable  of 
hffimorrhage  is  then  at  an  end.  Moreover,  there  will  be  no  danger 
of  any  divided  arteries  being  drawn,  by  the  elastic  cord,  up  into  tbo  I 
abdomen,  and  bleeding  there. 

After  removal  of  the  testis  a  drainage-tabe  should  be  inserted,  a 
the  akin  odjosted  by  sutures. 


PL.\TK   LXXIV. 
OPERATION  FOR  VARICOCELE. 

Pig.  1.— Compression  of  the  varicocele  by  the  aid  of  Breschet'a 
apparatus,  a,  a. 

Fig.  2. — Velpeau't  lidtled  nulurc. — A  pin,  ii,  is  ))as9ed  beneath  the 
dilated  veins,  and  a  string,  b,  h,  is  twisted  in  a  figure  of  8  around  it. 

Figs.  3  and  4  lU.—Lifiatiire.—Hiconi't  melhml. 

Fig.  3. — A  loop,  (I,  passed  under  the  veins. 

Fig.  4, — A  second  loop,  passed  by  the  holes  which  the  introdoction 
and  eitit  of  the  other  has  made,  lies  iu  front  of  the  Teius.  The  ends, 
a  and  e,  are  caught  in  the  1oo|ih  ;  a,  veins  ;  b,  vaa  deferens. 

Fig.  4  bis.— Snbcntaneons  strangulation  of  the  veins  by  the  loops. 

Fig.  :>.-~M.  Vidul'r  melhofl  of  Ireiiliiinil  hy  tuA$tiitg.—a,  a',  Keedlw 
represented  in  natural  size  ;  they  are  pointed  at  one  end  and  boUowed 
out  at  the  other,  so  as  to  receive  the  worm  of  a  silver  wire,  6,  b'.  The 
stronger  needle,  a,  should  be  tbe  posterior  one. 

Fig.  G. — The  varicose  veins,  n,  a,  are  strangled  between  the  two 
wires,  h  and  e.     The  vas  deferens,  >/,  is  to  the  ontdde  of  tbe  veina. 

Fig.  7. — The  veins  puckered  up  by  the  twisting  of  the  wires. 

Fig.  8.— The  wires  slightly  twisted. 

Vakicocele. 

"Varicocele  may  be  radically  treated  by  compression,  twisting,  or 
ligature. 

1.  Comprfuiiott. — Brexchet't  joethod  (F'l^.  1). — This  method  couaict*  in 
compressing  the  varicose  veins  by  the  blades  of  forceps,  which  nip  tha 
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indndad  tiame^  and  ftro  futed  hj  acrewB.    A  slow  section  of  the  reins 
results  from  the  presenre. 

Before  applying  the  blades  the  veins  should  be  well  distended  by  a 
hot  bath.  The  vas  deferens  and  the  artery  fihonld  be  c&refally  fleparat«d 
from  the  varicose  reinit,  so  as  to  escape  strangiilBtion.  The  former 
stractnre  can  be  recognised  by  its  whipcord-like  feel.  All  the  veins 
should  be  compressed.  The  blades  have  been  modified  by  M.  Laiidonzy, 
so  that  the  border  of  the  fold  of  skin  is  not  diunaged. 

2.  Suture. — Vrljieau'i  ni<(Ao(/(Fig.  2)  may  be  perf armed  in  two  ways: 

by  passing  a  pin  under  the  veins,  and  twisting  a  ligature  tightly  around 

1  figure  of  H  ;  or  the  veins  may  be  compressed  by  two  pins  placed, 

ne  in  front  and  one  behind  the  cluster,  the  ends  of  the  pins  being 

firmly  secured  by  iigatnres. 

Ligature. —  By  a  curved  needle  h  strong  ligature  is  pasred  thruogh 
the  scrotum,  aronnd  the  veins,  and  out  near  to  the  point  of  entrance. 
The  two  ends  are  then  tied  tightly  aronnd  a  roll  of  lint,  so  that  the 
akin  suffers  but  little.  In  about  a  fortnight  the  vessels  are  divided. 
Or  the  two  ends  may  lie  brought  out  of  the  same  opening,  and  the 
veins  tied  subcutaiieoasly. 

RicoTiVt  nvlhod  (Figs.  3,  4,  and  4  /-."i).— The  raricose  veins  are  isolated 
in  a  fold  of  scrotum,  and  a  loop  is  passed  behind  them  through  the 
scrotum  (Fig.  3,  a).  Another  loop  is  passed  through  the  same  holes  in 
front  of  the  cord,  but  in  the  opposite  direction  to  the  Srat  loop,  so  that 
the  cord  lies,  a  (Fig.  4),  between  two  double  ligatures.  Then,  as  repre- 
sented in  Fig.  4,  the  ends  are  passed  through  the  loops,  and  on  diawing 
them  tightly  in  opposite  directions  (Fig.  4  bi"),  the  vesscbare  thoroughly 
strangulated.  The  free  ends  may  be  tied  to  the  extremities  of  a  piece 
of  metal  of  hone-eboe  shape. 

^T.  Viital  (1844)  twists  up  the  veins  (Figs.  .'<,  G,  7,  and  8),  passing  a 
needle,  a  (Fig.  &),  armed  with  a  wire,  A,  between  the  veins  and  the  tbb 
deferens,  and  then  another,  a',  with  a  finer  wire,  b',  in  front.     Tho 

IMme  openings  serve  for  tho  two  wires.    By  bending  the  first  wire  with 
the  concavity  slightly  forward,  the  finer  wire  lies  like  a  bow-strijjg  in 
front  of  the  veins. 
Fig.  G  shows  the  varicose  veins,  a,  a ;  the  taeticle  and  vas  deferens, 
d ;  the  latter  being  kept  out  of  the  way.     The  wires,  b  and  r,  inclndo 
the  veins.      On  twisting  the  wires  round  and  round,  the  veins  are 
entangled  and  wound  up  also  (Fig.  7)  :  the  vos  deferens  is  not  inter- 
fered with. 
As  the  veins  have  a  fixed  point  above  (in  the  abdomen),  and  are 
movable  belov,  tbe  act  of  winding  cnnses  the  testis  to  ascend  towards 
the  inguinal  oanitl. 
Fig,  H  shows  tbe  wires  slightly  twisted,  with  the  thinner  wire  winding 
around  the  thicker.     Afterwards  tho  ends  of  the  wires  are  brought 
round  to  tbe  front  of  the  scrotum  and  fixed  together,  and  a  pad  of  lint 
2U-2 
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IB  placed  between  the  akin  and  the  point  of  junction  of  Uie  i 
Thus  the  veins  of  the  cord  become  obliterated  in  several  places,  and  if  1 
the  veins  of  the  scrotum  becnme  divided  from  preesare  of  theirine, 
or,  indeed,  if  they  be  cut  with  the  knife,  the  chance  of  return  of  the 
malady  is  diminished.  In  the  twisting  many  small  veins  are  inipli- 
cated  which  might  have  escaped  the  influence  of  the  ordinary  ligBtnreiL 
If  the  varicocele  bo  of  long  Htandlng,  there  may  be  many  veiua  in  tlie 
ticrotam  which  will  require  division. 

A  common  English  method,  and  perhaps  one  of  the  best  ami  safest, 
is  to  cut  down  npou  the  veins  with  all  antiseptic  precautions,  separate 
them  from  the  vas  deferens,  tie  them  by  two  ligatures,  and  sever  ihem 
between  the  ligatures.  A  drainaj{e-tnbB  is  then  inserted,  and  the  akin. 
adjusted. 


PLATE  LXXV. 
OPERATIONS  ON  THE  BLADDER  AND  UEETHRA. 

Fig.  1. — Sujira-jiiiliie  puncture  of  Ihe  bla/liler. — This  diagram  gives  a 
vertical  section  of  pelvis,  and  shows  the  relations  of  bladder  to  aeigb- 
bouring  viacera.  a,  Ueatus  nrinarius  ;  b,  neck  of  bladder  ;  c,  interior 
of  bladder;  rl,  symphysis  pubis;  c,  connective  tissue  between  pabes 
and  prostute  ;  /,  section  of  bnlb  ;  g,  septum  scroti  ;  h,  prostate  ; 
j,  rectum  ;  k;  deflection  of  peritoneum  from  summit  of  bladder  on  to 
abdominal  wall ;  I,  trocar  and  canuk  passing  over  pubes  into  bladder. 

Fig.  2. — Perinfiil  puncture  of  bladiUr. — The  body  is  placed  in  the 
lithotomy  position  ;  o,  spot  at  which  puncture  is  performed  between 
the  anus  and  front  of  ischial  tuberosity  ;  &,  projection  of  bulb  beneath 
the  skin  ;  r,  anus. 

Fig.  3. — Puur.lurr.  Iliri>uj/lt  Ihe  reclum. — The  median  section  shows 
therelations  between  bladder  and  rectum,  a.  Bulb  in  median  section  ; 
h,  posterior  lobe  of  prostate  :  c,  interior  of  bladder  ;  tl,  summit  of 
bladder  ;  e,  symphysis  ;  /,  left  index-finger  of  operator  introduced  into 
rectum  to  guide  the  instrument  in  effecting  puncture  through  base  of 
bladder. 

Now  that  the  treatment  of  stricture  is  better  understood,  ihe  opera- 
tion of  puncture  of  the  bladder  is  becoming  a  rare  operation,  and  ia 
only  had  recourse  to  when  every  other  means  of  relieving  the  reten- 
tion has  failed.  The  aspirator  is  now  used  in  preference  to  the  trocar. 
Let  tho  operator  be  absolutely  sure  of  the  need  of  this  operation  before 
be  performs  it.  Much  may  be  leamt  from  the  introduction  of  the 
finger  into  the  rectum.  When  the  performance  of  the  operatioa 
becomes  imperative,  delay  may  be  attended  by  estravasation. 


I 

I 


ASD  SUROICAL  AKATOMT. 

1.  Sufira-liabie  paarturf  {Fig.  1). — When  the  bladder  is  much  distended 
it  riaei  nearly  to  the  mnbili ens,  carrying  ihe  peritoneum  up  in  front  of 
it;  the  [interior  anrface — base  of  serous  ooTering — liesclosc  behind  the 
front  of  the  abdomen. 

To  porform  this  operation  the  patient  must  be  bronght  to  the  edge 
of  the  bod,  and  biH  head  and  shontderR  mised  ;  the  cannla  and  trocar 
are  then  forced  with  a  sharp  and  sudden  plunge  downwards  and  back- 
wards  into  the  interior  of  the  bladder,  the  point  entering  the  abdomen 
in  the  middle  line  and  close  above  the  pubes,  li.  It  is  advisable  to 
panctore  the  skin  with  a  knife  before  throsting  in  the  trocar.  The 
canula  is  then  steadied,  and  the  trocar  withdrawa  "When  the  arine  is 
withdrawn,  the  end  of  the  canala  is  Sxed  to  tapes  passing  aronnd  the 
pelvis  and  thighs,  and  a  small  ping  of  wood  stops  np  the  opening  of 
the  instmment  If  the  instmment  is  too  short  the  bladder  will  slip 
away  from  the  end  as  it  contracts.  When  the  distress  is  relieved  the 
Striuture  becomes  less  obstinate,  and  allows  the  passage  of  a  catheter ; 
bnt  until  this  happj  result  is  bronght  about  the  canula  mnst  be  kept 
in  the  bladder. 

When  the  aspirator  is  nsed  n  very  fine  trocar  is  suHicient,  and  it  is 
the  practice  to  remove  the  trocar  after  drawing  off  the  water,  and  it  is 
not  often  that  a  repetition  of  the  opernliun  is  required.  Even  this 
operation,  simple  as  it  i«,  is  not  without  its  mortnlity. 

2.  Punclttrt  hj  thepfrineam  (Fig.  2).— The  patient  is  placed  in  the 
lithotomy  position,  and  the  straight  cannla  and  trocar  is  plunged  into 
the  bladder  through  a  spot  lying  between  the  anus  and  the  front  of 
the  left  ischial  tuberosity.  The  instrument  passes  throngh  the  skin 
and  connective  tissue,  and  the  levator  ani,  entering  the  bladder  close 
behind  the  neck.  As  soon  as  it  travels  freely  in  the  deep  part  the 
aargeon  knows  that  the  vesical  cavity  has  been  penetrated  ;  the  trocar 
is  therefore  withdrawn,  the  uriuc  voided,  and  the  canula  fixed  in 
position  by  a  -p-bandagc. 

3.  Punrture  bij  ike  rectum  (Fig.  il).— The  patient  being  placed  upon 
his  back,  and  the  thighs  and  legs  flexed,  the  snrgeon  passes  his  left 
indez-fii^er.  well  anointed,  into  the  rectum,  and  then  he  feels  the 
prostate  gknd  and  the  base  of  the  bladder  bulging  on  to  the  anterior 
-wall  of  the  bowcL     The  well-curved  cnnnia  and  trocar  are  then  passed 

front  of  the  finger,  the  point  of  the  trocar  being  withdrawn  into, 
and  concealed  by,  the  end  of  the  canula.  When  the  end  of  the  cannla 
jeochcs  the  base  of  the  bladder,  the  trocar  is  suddenly  forced  out  of 
the  canula,  and  with  the  uanula  enters  the  distended  viscus.  The 
instrument  enters  between  the  vasa  deferentia,  behind  and  above  the 
prostate,  and  below  the  recto-vesical  fold  of  peritoneum.  When  the 
bladder  bas  been  evacuated,  the  caimla  is  6xed  lo  a  spika  of  tape  ;  tbo 

may  be  allowed  to  pajs.  as  quickly  ui  it  flows  into  the  bladder, 
eai.  by  the  canula  into  a  carefully-arranged  receptacle. 


Thaw  eita&tious  have  been  cbOKn  for  tapping  the  bladder  on 
Kccoont  of  their  being  free'of  important  connections  and  on  aooosnt 
of  their  being  emy  of  Hocess.  The  perineal  pancture  offers  nu  special 
adnintagB,  Tlie  recta!  puncture  has  hitherto  UMsa  most  freqnenlly 
performed  ;  but  should  the  pi'ostate  be  mach  incrviwctil  in  site  it  maj 
become  necessary  to  have  recourse  to  Che  supia-pubic  puactore.  But, 
as  we  have  said  above,  the  operation  i»  now  nrely  required,  becanse 
the  Bimple  and  frequent  use  of  the  aspirator  gives  all  that  caa  be  desired, 
and  IB  almost  free  from  danger.  Theaite  for  puncture  by  the  aspimtor 
needle  is  nn  inch  or  so  above  the  symphysis  pubisL 


PLATE  LXXVI. 

CONTINUATION  OF  OPERATIONS   UPON  THE   BLADDER 
AND  URETHRA. 

Fig.  1. — Vertical  section  showiug  the  direction  of  the  urethm,  and 
the  position  of  pelvic  viscera,  etc.  a'.  Neck  of  bkdder  ;  6,  cavity  of 
same  ;  c,  opening  of  ureter  ;  d,  summit  of  bladder  ;  a,  glans  penis  ; 
I,  corpora  cnrernoBa;  ^,  prostate  ; /,  bulb;  g,  vesicula  semiualis  ;  ^,  front 
of  prostate  ;  I,  symphysis  ;  it,  rectum. 

Pig.  ■i.—Qtihtttrniiliim. — Introducing  the  inrtniment  into 
meatus  urinurius,  «  :  h,  bladder  ;  c,  opening  of  ureter  ;  d,  sumnut  of 
bladder,  and,  a',  neck  ;  e,  prostate  ;  /,  bulb  ;  A,  front  of  prostata  ; 
■',  symphysis  ;  /,  floor  of  urethm. 

Fig.  3.— C'aCiefer,  rrueking   to  Ibe  protlaU.—a,  Meatus ;  h,  bUdder ;    , 
c,  ureter  ;  (/,  summit  of  bladder ;  a',  beak  of  catheter ;  e,  proat«l«  ; 
/,  bulb  ;  i,  symphysis  ;  I,  catheter  inthe  spongy  part  of  the  urethra. 

Fig.  4.— The  catheter  entering  the  bladder  as  the  penis  is  depressed. 
6,  Beak  of  catheter  in  the  bladder  ;  e,  A.  prostate  ;  g,  veaicnlaseminalis; 
i,  rectum. 


.  Ana'i 


:  Uhkti 


The  urethra  in  the  female  is  the  conduit  for  the  urine  only,  iu 
male  it  conveys  also  the  semen. 

The  raale  urethra  is  divided  into  three  parts  for  descripyon-  1.  TUe 
prostatic  part,  about  an  inch  and  a  quarter  in  length,  and  extending 
from  the  neck  of  the  bladder  to  the  posterior  layer  of  the  triangular 
Ugament.  'l.  The  membranous  part  measures  about  J  inch  in  length, 
and,  lying  between  the  two  Inj-crs  of  the  triangular  ligament,  is  cnrv«cl, 
with  its  concavity  directed  to  the  under  part  of  the  symphysis  pubia. 
This  part  is  surrounded  by  the  compressor  ui-ethrte.  Tbe  bulb  pro- 
jecting backwards  overlaps  the  floor  of  the  mcmbrauoua  part  of  tba 
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arethn.  3.TheBpoiigjrpuiof  thenrethnmeuureiuxorKreninchee, 
tmt  il8  length  variw  wiUi  the  conilttion  of  the  penii.  tt  extflDds  from 
the  membr&nonii  part  behind  to  tbo  meatus  urinBrias  ia  front.  It 
maat  he  borne  io  mind  thftt  thu  canal  takes  a  bold  sweep  under  the 
pnbex  to  reach  the  neck  of  the  bladder,  and  that  when  the  prostate  is 
much  hypertrophied  the  neck  of  the  bladder  becomes  pushed  np  behind 
the  pobee,  and  that  the  length  of  the  urcthni  may  be  ihns  increased 
frnm  about  seven  or  eight  inches  to  ten  or  eleTon.  When  the  [leniB  is 
flaccid,  the  urethra  curves  like  the  italic  /.  When  the  penis  is  drawn 
out  for  catheterization  but  one  curve  remniiiB,  and  this  ia  between  the 
layers  of  the  trian^itar  ligament — this  cnrrc,  then,  is  permanent. 

CVifj/jrc.— The  calibre  of  the  urethra  varies  In  different  people,  and 
at  different  timc«  in  the  same  person.  But  when  one  sees  a  No.  14 
English  catheter  enter  the  bladder  without  trouble,  the  capacity  of 

»the  canal  and  its  readiness  to  adapt  itself  to  circomstAncea  becomes 
flTident. 
The  pnKttatic  portion  of  the  nrethia  ia  lai^eand  somewhat  dilatable. 
Vlie  membranous  portion  is  girt  by  the  compressor  urethne,  and 
Iwcomoa  small  towards  the  bulb  ;  whilst  the  meatus  is  the  narrowest 
ptrt  of  Iha  canal.  Behind  the  meatus  ia  a  dilatation,  the  navicular 
iaesa.  Occaaionally  the  meatus  ia  very  uuall,  and  requires  fordble 
dilatation  or  incision  before  an  ordinary  tjied  oatheter  can  l>e  intro- 
duced (PI.  LXXTIl.  Fig.  1)  bi$). 

Slniclure  ami  rtlalioiig. — The  mncons  membrane  is  thin  and  elastic, 
and  darkens  in  oolonr  towards  the  meatus ;  there  it  becomes  continuous 
with  the  delicate  covering  of  the  glana  penis.  When  the  canal  ia  dis- 
tended the  longitudinal  folds  which  are  found  in  the  flaccid  urethra 
become  effaced. 

In  the  prostatic  urethra  the  mucous  membrane  and  erectile  tissue 
ore  raised  in  a  permauent  ridgo  called  the  veru  montanum,  and  burrow- 
ing biickn'ards  beneath  it  is  the  depression  knownaa  theainuspocnhuis. 
On  either  side  of  the  ridge  Ilea  a  groove,  the  prostatic  sinus,  which 
recoivHs  the  openii^  of  the  prostatic  follicles.  Into  the  sinus  pooulam 
open  Ibe  two  common  ejaculatory  ducts. 

The  lining  of  the  urethra  is  studded  with  the  small  openings  of  tbo 
mucous  crj-ptsof  Littre  ;  theite  are  apt  to  become  the  seat  of  abdcesB  in 
connection  with  urethritis,  and  to  open  externally.  In  rsre  instances 
they  intercept  the  beak  of  a  small  catheter  in  its  passage  towarde 
the  bfauider  (PI.  LXXVIl.,  Fig.  I  a\  The  mucous  membnme 
of  the  urethra  is  covered  externally  by  a  layer  of  fibrous  and  non- 
striated  mnscnlar  tiasne,  and  it  is  in  this  bed  that  the  inflammatorj 
proilucts  contract  in  organic  stricture.  In  the  spongy  port  of  the  onnal 
this  anbmneoua  layer  is  com|)OSHd  cbieHyof  vascular  and  erectile  tjssno. 
It  is  perbape  on  aoconnt  of  itn  grt'st  vasuularity  that  the  mucous  lining 
of  (he  spongy  urethra  is  so  prone  to  the  abeorption  of  irritating  and 
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morbid  prodacta.      Outside  this  layer  is  the  general  fibnWB  invcat- 
ment,  and  over  all  is  the  muscular  expansion  from  the  accelei«tor 

Aronad  the  membranoas  part  of  the  nrcthm  is  a  considerslile 
i^iuatity  of  flbrouH  tissue,  and  nt  the  narrowing  anterior,  end  of  this 
part  of  the  canal  the  careless  introdaction  of  a  amall  catheter  may  do 
great  damage.  In  front  of  the  triangular  ligament  the  spongy  portion 
of  the  urethra  is  expanded  (in  a  bulb),  especially  at  the  floor,  and 
uulesa  the  beak  of  the  instrument  be  kept  carefully  along  the  roof  of 
the  canal  it  is  very  apt  to  paaa  out  and  run  up  between  the  proetate 
and  rectum.  Honco  the  ndvisability  of  introdncing  the  left  index- 
finger  into,  and  keeping  it  in,  the  rectnm  in  deahng  with  a  troublesotne 
stricture.  In  all  probability  the  compressor  urethne  doea  not  hy 
'  spasmodic  contraction '  offer  such  a  great  bar  to  the  passage  of  a. 
catheter  as  it  is  generally  represented  to  do.  Muscular  fibres  have, 
indeed,  been  described  by  Wilson,  which  have  as  their  oSioe  tbft 
widening  of  the  orethnt  in  this  neighbourhood.  The  meaibranona 
portion  of  the  urethra  is  in  relation  with  the  Teina  of  Santorini,  and 
with  the  connective  tissue  below  the  pnbic  eymphysis.  Behind  and 
below  it  is  overlapped  by  the  bulb.  It  really  belongs  to  the  perineal 
I'egion,  being  situated  between  the  two  layers  of  the  deep  perineal 
foRoia  (or  triangular  ligament). 

In  the  proatntic  part  the  urethra  is  enclosed  by  friable  muscDlor  a 
glandular  tissue. 

In  old  men  the  prostate  is  ofl«n  found  to  be  much  increased  ii 
firm  and  lobulat«d,  encroaching  on  the  trigone  and  neck  of  ' 
bladder  and  on  the  outer  wall  of  the  rectum,  and  this,  by  altering  the 
length  and  curve  of  the  urethra,  gives  rise  to  conditions  of  scrioDB 
importance,    but  which   we  cannot   attempt   to   enter   npoa   in    thia 
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The  operation  of  passing  an  instrument  into  the  bladder  may  be  re- 
quired for  drawing  oS  the  urine,  for  crushing  a  stone,  for  dilating  a 
strictnre,  for  searching  for  a  foreign  body,  and  for  obtaining  a  guide 
in  certain  operations  (ridr  '  Imperforate  Rectnm '). 

The  operation  of  passing  an  instrument  through  the  urethra  will 
vary  as  we  deal  with  a  man,  a  woman,  a  child,  or  with  any  subject 
with  an  altered  condition  of  the  partt.  Wo  shall  speak  farther  on  of 
catheterism  in  the  female  ;  but  we  must  refer  our  readera  to  s 
treatises  for  an  account  of  the  diseases  in  which  it  may  be  reqni 

The  instruments  may  be  curved  or  straight  ;  if  the  former,  the  a 

ture  may  be  permanent,  as  in  the  cn<<e  of  ailrer  catheters  and  metklHe* 
sounds  ;  the  curvature  may  he  altered  by  having  the  instrument  made 
n  gum-elaatic,  with  a  flexible  wire  in  the  interior. 
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EveTTone  kaows  the  curre  of  the  ordinnry  sound,  and  the  propor- 
jen  the  slrtught  and  curved  parts.  If  the  patient  is  youDg, 
the  curve  will  be  less  pronounced  ;  for  old  men,  on  tho  contrary,  and 
incases  of  disease  of  the  prostate  or  neck  of  thi-  bladder,  it  is  better  to 
employ  an  instruroent  with  a  sudden  carve.  Before  passing  on  inalru- 
ment  it  should  be  warmed  and  oiled. 

A  rtathcter  may  be  passed  in  the  ordinary  way,  or  by  tbe  '  tour  do 
naitre.' 

1.  Jn  the  ordinary  inij/,  or  from  orer  llif  aMomen  (PI.  LXXVl.,  Figs. 
it,  3,  i).~Po$ilioii  of  iht  patiml.—The  patient  may  be  placed  upright, 
,aritb  his  back  against  a  wall,  or  he  may  lie  npon  bis  back  at  the  left 
«dge  of  bis  bed. 

PoatioK  oflhr  mirgtoii. — The  anrgeon  will  find  it  most  convenient  to 
atoiid  at  the  left  of  the  patient,  ta  that  he  may  paM  the  instmment 
with  bis  right  hand,  introducing  the  left  index-finger,  if  necessary,  into 
the  rectnm  to  give  him  his  bearings.  The  end  of  the  penis  is  taken 
between  the  fingers  luid  thumb  of  the  left  hand  and  drawn  up  towards 
the  abdomen  so  as  to  fitruighten  tbe  spongy  part  of  tbe  urethra.  (Sea 
'  Anatomy  of  tbe  Urethra,'  and  PI.  LXXVI.,  Figs.  2  and  3.)  The  pre- 
puce may  require  drawing  back,  and  before  introdacing  tbe  instrument 
it  may  be  well  to  draw  Ifae  penis  over  toward  the  left  groin.  The 
catheter  is  taken  in  Iho  right  hand  and  held  like  a  pen,  tbe  convexity 
being  directed  upwards.  Introdnced  into  tbe  meatus,  it  must  be  pressed 
onwards  with  great  care  and  gentleness,  any  roughness  giving  rise  to 
pain  and  spasm.  Thus  tbe  beak  of  the  instrument  reaches  tbe  level  of 
the  symphysis,  and  then  tbe  flngera  of  the  left  hand  are  glided  down 
beneath  the  penie,  and  are  placed  in  tbe  perineum,  feeling  tbe  Inrtni- 
ment  in  the  urethra  ;  the  handle  by  this  time  is  raised  perpendicular 
to  the  abdomen,  and  by  gentle  depression  of  Ibo  right  hand  the  beak 
passes  through  tbe  membranous  part  of  tbe  urethra  and  through  the 
prostate  into  the  bladder ;  and  in  depressing  the  handle  the  instrument 
sweeps  op  under  the  pubes.  It  is  very  necessary  to  keep  the  beak 
dose  under  and  along  the  roof  of  the  canaL 

The  mr^eoD  recognises  the  instant  that  tho  instrument  enters  the 
bladder,  and  keeping  his  thumb  or  index-finger  over  the  opening  of  tbe 
catheter,  direclfi  it  so  that  tho  urine  may  flow  into  the  vessel  preiored 

]e  matlre.' — This  showy  way  of  paving  a  catheter  was 
niDch  in  vogue  with  the  surgeons  of  the  last  century  ;  it  may  be  usoful 
when  the  abdomen  is  large  and  pendulous.     It  is  practised  thus  : 

PotilioH  nf  Ike  jxilirul. — Be  may  be  standing,  sitting,  or  lying  on 
his  back,  the  last  position  being  the  best.  Tbe  pelvis  is  brought  to 
the  edge  of  the  bed,  and  tbe  legs  and  thighs  flexed  and  separated. 

u/ liie  $m'tjtoii.^Xi  the  right  side,  or  kneeling,  or  stooping 
between  the  thighs  of  the  patient,  the  surgeon  takes  the  end  of  the 


penis  betweea  bis  Gngers  nnd  thumb,  drawing  it  but  slightly  tovsidi 
the  abdomen.  The  catheter  held  in  the  right  hand,  trith  beak  directM 
towards  the  perineum,  the  concavity  looking  downwards  and  back 
wiinJs,  is  iutroduced  into  the  meatus  aud  paaied  down  to  the  briaugnia) 
ligatuerit.  The  left  fiugers  now  embrace  the  root  of  the  penis,  and  b] 
giving  the  handle  of  the  catheter  a  bold  and  rapid  sweep  from  r^bt 
to  left,  it  is  brought  up  in  front  of  the  abdomen  as  in  the  ordinary  way 
bat  at  tbo  samo  timu  the  beiik  travels  on  into  the  bladder. 

The  introduotton  of  flexible  inatmmenle  rendered  rigid  by  a  atylel 
of  wire  is  performed  as  in  the  case  of  the  metallic,  but  the  operatioit  ii 
more  difficult ;  bnt  if  the  urethra  is  well  accustomed  to  the  passage  of 
iostrumeata,  the  soft  catheter  will  find  ita  own  way  into  the  bladder 
without  force  or  trouble.  The  style  is  only  useful  for  iatrodoction 
of  the  catheter  as  far  as  the  triangular  ligament,  asd  when  this  part  i» 
reached  it  should  be  vrithdrawn  :  if  it  be  left  in  until  the  catheter  has 
reached  the  bladder  its  withdrawal  will  be  attended  with  pain  ;  or  one 
can,  following  the  advice  of  Hey,  fix  the  style  and  posh  on  tbe  catheter 
the  rest  of  the  way  by  itself. 

CalheUiUm  by  ilnt'iglit  iiutlruiiieiili.—Whea  we  consider  how  elastic 
the  urethiiL  is,  and  how  its  wails  are  capable  of  depression,  one  under- 
stands  bow  it  is  possible  to  pass  a  straight  catheter  into  the  bladder. 

M.  AmuBsat  occupied  biuuelf  muoli  with  thin  subject,  and  had 
oousidurable  influence  in  directing  the  surgery  of  the  urethra  and 
bladder,  especially  as  regards  lithotrity. 

Fonitioa  of  the  jiaiiatt. — He  may  be  standing,  sitting,  or  lying. 

Poailiuii  of  iht  nurtff"".— Ho  places  himself  in  front  of  the  patient, 
and  pulls  out  the  fwnis  with  hia  left  band  until  it  is  at  a  right  angle 
with  the  trunk.  The  instrument  passed  straight  from  before  back- 
wards, passes  beneath  the  pubes  to  the  level  of  the  bulb.  Then  the 
penis  is  drawn  on  the  instrument  and  the  handle  Grmly  depre^ed  so 
as  to  make  the  beak  ride  into  the  prostatic  part  of  the  canal  and  into 
the  bladder  (PI.  LXXVIIl.,  Fig.  1).  If  the  first  attempt  fail,  the 
iustrnnient  must  be  withdrawn  a  little  aod  again  pushed  on.  The 
penis  must  not  be  stretched  until  the  symphysis  is  imssed. 

Iltmladeit  to  eath^erizalioH.—Avndenie. —  Remedies. — The  various 
manceuvres  that  we  have  just  descrilied  do  not  always  succeed  at  the 
first  attempt,  and  we  will  show  in  what  the  failure  may  consist  and 
how  it  may  bo  overcome.  We  must  also  point  out  the  accidents  which 
may  arise  in  cathcteriEation,  and  how  they  are  to  be  avoided,  and  dte 
precautions  which  must  be  taken  in  passing  a  catheter  in  a  wounded 
urethra.  The  difBcnltles  may  be  due  either  to  clumsy  handling  of  the 
instrument,  or  to  deviations  in  the  direction  of  the  urethra  ;  btmt 
cither  cause  n  false  passago  may  result. 

Fihe  pauagu. — The  beak  of  the  catheter  may  bo  caught  in  one  of 
the  large  follicular  deprussions  ao  frequently  found  on  the  roof  of  the 


nnsl  aeu  the  meatos  ;  to  Avoid  it  the  beak  of  the  catheter  miut  be 
vithdnwD  and  then  pused  on  niong  tbc  floor  of  the  urethra.  Or  the 
catheter  wiy  be  atopi)ed  beneath  the  pnbea,  where  the  bulbous  part 
joins  the  membranoos,  perhaps  because  the  iDHtrumeDt  is  too  much 
■larred.  perhaps  becaase  the  handle  has  been  depressed  too  soon  ;  the 
instrument  must  be  slightly  withdntwu  and  then  pawed  along  nearer 
the  floor  of  the  urethra. 

A  common  cnuso  of  difficuJty  is  the  catching  of  the  beak  in  the 
bulbous  enlargement  of  the  urethra  against  the  front  of  the  triangular 
ligament.  To  avoid  this  the  handle  must  be  gently  dcpreued ;  nothing 
is  easier  than  to  force  the  beak  of  tha  catheter  thruugb  the  pouch  and 
up  between  the  reotum  and  prostate. 

Another  ulistocle  may  be  found  at  the  junction  of  the  membranous 
and  prostatic  portions  of  the  canal ;  niid  yet  another  at  the  neok  of  the 
bladder,  whurc  a  wall  of  mucous  membrane  may  be  developed. 

These  obstacles  may  be  overcome  by  [laasing  the  beak  of  the  instni- 
ment  along  the  roof  of  the  urethra.  .  From  this  short  acconnt  it  is 
evident  that  a  correct  knowledge  of  the  length,  shape,  and  die  of  the 
variona  parts  of  the  canal  must  bo  obtained.  It  is  a  good  plan  never 
to  continue  to  press  on  the  catheter  through  an  obstruction  anleas  it  i» 
found  by  a  slight  attempt  to  withdraw  the  instrument  that  it  is  grasped 
by  the  stricture. 

iiii»  ofthr  t-nno/.— In  this  category  mnst  be  placed  the  numeroua 
of  obstacle  to  the  passage  of  the  catheter,  but  all  are  not  of 

idbI  importance.  The  inetmment  way  be  intercepted  by  one  of  the 
(PI.  LXXVIl.,  Fig.  loj,  by  a  dilated  prostatic  duct,  or  by 
the  ojiening  of  the  common  ejacuLitorj-  duct  ;  but  such  an  accident 
ean  only  happen  to  a  Gne  instrument.  When  passing  a  full-sized 
catheter  snch  a  csuse  of  failure  k  out  of  the  question.  But  when  a 
stricture  exists,  or  when  enlargement  of  one  lobe  of  the  prostate  ha* 
altered  the  direction  of  the  urethra,  catheterization  is  not  a  ^mple 
matter,  nor  is  it  when  a  spasmodic  contraction  supervenes  in  the 
muscles  about  the  urethra,  which  we  have  described  above.  It  b  im- 
possible to  say  how  each  case  in  to  be  dealt  with,  bnt  some  usefnl  hints 
will  be  found  in  the  article  on  '  Stricture  of  the  Urethra.' 

The  most  serious  accident  that  can  happen  is  the  perforation  of  the 
wall  of  the  urethra,  and  this  may  readily  occur  where  the  canal  ia 
narrowed  or  diseased,  especially  if  the  catheter  be  rooghly  or  carelessly 
handled.  A  bridle  of  mucous  membrane  in  the  urethra,  or  at  the 
neok  of  the  bladder,  may  thus  be  tunnelled,  and,  more  likely  still,  the 
middle  part  of  the  proxUte  (PL  LXXVIL,  Fig.  I ). 

This  i«  not,  however,  a  very  grave  accident,  if  the  beak  regain  the 
canal  and  outer  the  bladder.  But  of  great  gravity  is  the  perforation 
of  the  Willi  of  the  urethra,  for  the  instrumout  may  then  travel  on 
lunongst  thu  ndgbliouring  tissnea  almoet  indefinitely. 
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False  passage!!  are  geDcmtly  formed  in  the  floor  of  the  uretbr»  nf 
the  bnlb,  and  may  give  rise  to  hemorrhages  and  the  infiltration 
urine.  Their  presence  mny  be  ausp«wte(l  when  fr<«;  bleeding  oecn 
<>r  when  the  handle  wanders  away  from  the  median  lino  ;  the  left  indt 
finger  iihould  at  once  be  introduced  into  the  rectum,  where  the  be 
may  be  found  lying  in  front  of  the  muscular  wall  of  the  bowel,  aud 
dangoroue  proximity  to  it.  The  prostate  ghind  ought  to  be  felt  betwc 
the  catheter  and  the  rectum. 

Often  false  paxeages  exist  when  the  surgeon  is  called  in  to  reliovf 
■case  of  retention  of  urine,  or  to  dilate  a  stricture.  If  he  find  oat  tb< 
«ittintion  he  must  carefully  avoid  thorn,  keeping  bis  finger  in  i 
rectum  ;  and  it  must  be  confessed  that  the  operation  in  these  c 
one  requiring  the  greatest  skill  and  patience. 


PLATE  LXXVII, 


FALSE  PASSAGES.— STRICTURE  OF  URETHRA.— PLASTIC 
OPERATION'S.— ENLARfiEMEXT  OF  JIE  AT  US. -FIXING 
INSTRUMENTS  IS  URETHRA. 

Fig.  {."Aa-iilfiiit  "/  c<iihtliTiKiUim.^<i,  Beak  of  iiiatruroent  canght 
in  B  lacona  ;  h,  the  same  having  tmrened  the  mucous  membraae  and 
re-entering  the  canal ;  c,  r/,  catheters  caught  in  old  false  passages  in  the 
prostate,  tunnelling  ita  tissue  ;  «,  urethnil  orest  ;  /,  bladder  with  thick' 
ODed  wulls. 

Fig.  I.—Pnuagf  of  bovgii*  through  tlrielurt.-'a,  Meatus  ;  S,  couicSil 
extramity  of  a  boagie  vaught  in  the  strictan  ;  r,  liulb  ;  d,  symphysis, 
of  pabes  ;  e,  prostate  ;  /,  cavity  of  bladder. 

Fig.  3.—Cuiilerizal!u»  !•/  Ihe  prv»la/»-  pari  of  Ihf  tirellaa,  urilh  31. 
LnUtmuniTii  intlnimfnl. — ii,  Meatus  ;  h,  merabraQOUS  portion  ffith  the 
inatrnment  carrying  the  caustic  ;  c,  prostate  \  d,  symphysis  ;  f,  bulb  : 
f,  bladder. 

Fig.  4.—  CauterUalioit  of  Ihe  memhanoui,  part  </  Ihe  urethra  icith  tht 
tirai'jiil  iuttrumeiil.^a,  Canula  of  the  partt-cautliquf ;  b,  part  of  the 
instmment  armed  with  caustic ;  f,  prostate  ;  d,  symphysis  -,  e,  bulb ; 
/,  bladder. 

Fig.  it. — DirUion  of  Mirirlure. — ci,  Meatus  ;  b,  conical  point  of  scari- 
fier in  the  membranous  lort  of  the  c&naJ  ;  b",  enlargement  of  suariGer ; 
b.  b,  b\  bbde  protrndcd  from  the  protecting  enlargement  by  a  move- 
ment of  the  handle ;  c,  prostate  ;  il,  symphysis  ;  t,  bulb  ;  /,  bladder. 

Fig.  ii.—Aulrrfi-jio$terior  nrelioii  iliow'uig  n  tlriclure  o/  urethra, — o, 
McntuB  ;  b,  stricture  with  dilatation  behind  it,  whilst  the  urethra  in 
front  of  it  (from  n  to  b)  is  narrowed  :  r,  commencement  of  the  mem. 
branous  port  of  the  canal ;  (,  internal  orifice  of  an  an tero- posterior 
fissure  siluated  on  the  floor  of  the  spongy  portion. 

Fig.  7. — Platlie  ojirralioii. — a,  A  sound  ;  b\  Uie  same  seoa  through 
the  urethral  fistula  ;  b,  penile  fistula.  A  dotted  line  shows  the  extent 
to  which  the  snrfaaes  bare  to  b«  vivified  around  the  o{>ening  ;  c,  a  tlip 
to  \ni  raised  from  the  root  of  the  penis  and  scrotum.  This  flap  must 
be  rather  larger  Ihan  the  gap  on  to  which  it  will  afterwards  fall. 

Fig.  H. — (Jiieralioii  bj/  lateral  incuioii.—  a,  Sound  in  urethra ;  r,  fistula 
whose  vivified  edges  have  lieen  brought  together  by  sutures,  i-' ;  b,  I/, 
lateral  incisions  made  at  a  distance  from  the  fistula  ;  d.  a  thin  nbeel  of 
india-rubber,  placed  so  as  to  protect  the  sutured  part  from  oontact 
with  urine,  and  to  prevent  the  lateral  incisions  healing  loo  quickly. 

Fig.  O.—EnlargtmenI  ofmtalut.—A  sickle-shaped  bistoury,  cut«riDg 
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at  y  and  emerging  at  a ;  h"  shows  the  point  gnarded  by  b  sqibII  bntton 

of  WW. 

Fig.  9  b'n. — Urethra  ending'  in  twn  apertures  on  tfae  gbinB,  a  mhI  n'. 
The  intervening  hridge  of  alcin  requires  diTimon. 

Fig.  U). — A  cHtheter  fixed  in  urethra  by  a  piece  of  darning  ootton 
tied  iiround  the  poaie  behind  the  ooron&. 


STRHTUBEa   IIF    UrETHBA. 

Strictnre  ia  the  narrowing  of  the  canal  from  wotaK  pathological  con- 
dition.    Most  authors  admit  three  kinds  of  etrictare. 

111.  Infiammatory  or  eougatlitie. — Thia  is  noticed  «-h«n  mn  aont* 
urethritiH  canseB  the  niDCOUS  meoibmne  to  swell  into  the  can*]  and 
diminiah  ita  calibre. 

'itiiL  Rpatmodic. — Spaamodic  stricture  ah onld  be  called  aretbrBlspttam. 
being  simply  a  spasmodic  contraction  of  the  muscnlar  fibres  sorrmiDd- 
ing  the  urethra. 

3ril.  Orifiinic. — Theee  are  the  most  common,  and  follow  on  injnHe* 
to  the  urethi'a,  and  on  chronic  nrethritis.  They  are  the  inoHt  obati- 
nate  aa  regards  treatment,  and  when  a  man  ia  once  the  subject  of 
one  he  can  never  be  cuml.  The  bad  effects  may  be  kept  oader 
control  ;  I)ut  so  surelj  ns  the  patient  and  snrgeon  leave  off  atteodit^ 
to  the  Htricture,  so  aurelj  does  a  relapae  take  place — it  is  only  a  qae>tioa4 
of  time. 

There  may  bo  one  or  maS;  strictures  in  the  same  ar«thra  ;  the] 
may  appear  as  small  or  large  cicatrices,  fibrous  rioga  surrounding  tJ 
canal,  bridles,  or  as  a  general  thickening  all  aronnd  a  certain  part  a 
the  canal. 

The  narrowness  of  the  aperture  will  vary  with  the  degree  4 
thickening  in  the  submncoun  coat.    As  a  rule,  the  older  the 
the  emaller  the  opening.     The   mucona  membrane  in  the  neigbboup^ 
hwKl  of  the  stricture  becomes  altered  in  appearance,  bo  that  the  t»ra 
indiiriitfl  nnd./i6i-ouji  are  often  employed  in  describing  the  part*  ;  tfae] 
mean  this— that  the  chronic  inflammation  has  given  rise  to  a  conaider-fl 
able  amount  of  plastic  deposit  in  and  beneath  the  mncona  membmiie.Kl 
deposit  which  baa  become  organized  into  thick  fibrous  tiaan& 

Traumatic  strictures  may  be  found  anywhere  along  the  nrethn^a 
Organic  contraction  following  gleet  generally  occnrs  in  the  neighlii 
hood  of  the  bulboua  end  of  the  apongy  portion.    An  enlnrgem«iit  a 
the  prostate,  blocking  up  the  canal,  cannot  properly  be   inclnd) 
amongst  the  strictures. 

The    sui^cnl     therapeutics    comprise    preJiminaT7    explorxtii 
palliative  and  radical  treatment. 

Prtlimiuary   operaliont  are   to    give    information    concerning;    lb«l 
number,  sixe,  and  situation  of  the  strictures. 
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^^^P  The  intTodactJon  of  ordinary  catheters  of  different  siuw  in  generolly 
^^^  snffioieat  to  give  the  surgeon  every  information  that  he  requires  for 
DDdertakiiig  the  tre«traent  of  a  stricture  ;  but  when  about  to  operate, 
one  most  be  careful  and  precise  in  mahing  the  proliminnry  examination, 
Dncamp  naed  t«  employ  what  be  called  bis  npUiralorii  muiul,  bat  the 
instrument  has  properly  fallen  into  disuse.  The  simpler  the  inatni- 
ment«  the  betl«r. 

The  iDBtniment  «  bouU  in  gum-olastio  renders  service  in  meaanring 

the  length  of  a  stricture  :  but  when  the  thickening  in  the  submucous 

coat   eiisU   in   the   spongy   portion   only,   the  sui^eon  cau  obtain  a 

good  idea  of  its  extent  by  gently  pinching  it  between  bis  finger  and 

^^_  tbumb. 


Trkatmkst. 


Dilatation. — Dilatation  is  the  method  to  be  preferred  in  the  treat- 
snt  of  most  tight  organic  stricture*.  The  best  way  of  performing  it 
employ  the  No.  1  (Gnglisb  ncolo),  for  instance,  on  the  first  ooca- 
and  having  anccrtoiiiod  by  the  finger  in  the  rectum  that  it  is  in 
the  proper  course  for  the  bladder,  to  urge  it  gently  onvarda  ;  when  it 
has  reached  the  bladder,  urine  having  flowed,  it  should  be  withdrawn. 
On  the  third  or  fourth  day,  (lupposing  that  no  harm  have  followed  on 
the  introduction.  No.  2  will  probably  be  introduced,  and  so  on  until 
JIo.  \'l  finds  its  way  in  easily.  But  this  ia  a  method  which  requires 
tpBoch  time  Dud  patience,  both  on  the  part  of  the  surgeon  and  of  the 
Whject.  When  No.  VI  can  lie  |iasseil  the  patient  should  bu  instructed 
in  tbe  art  of  catbetcrixntion,  and  should,  nt  first  every  week,  introduce 
No.  1(1  for  himself.  He  will  never  be  permanently  ctirtd,  whatever  tho 
treatment  adopted  be  ;  but.  &a  we  have  said  above,  he  may  be  able  to 
keep  the  stricture  under  control. 

CoHllttunia  dilatation,— Sir  H.  Thompson  has  shown  that  if  No.  1  be 

introdoced  into  a  stricture  and  left  in — just  within  the  bladder — for  a 

few  days,  a  process  of  softening  takes  place  at  the  seat  of  stricture,  so 

when  the  small  instrument  is  withdrawn  No.  9  or  10  maybe 

glj  paused . 

ibk  dilalalion. — When  a  stricture  allows  the  passage  of  No.  i  or 
S,  but  refuses  to  yield  to  larger  size  catheterv,  Mr.  Holt's  instmment 
for  bursting  the  fibrous  ring  may  be  employed.  The  instrument 
small  catheter  split  down  the  middle,  the  halves  being 
joined  by  a  hinge  ne*r  what  wonld  be  the  eye  of  an  ordinary  catheter. 
ing  between  the  halves,  and  fixed  to  the  hinge,  is  a  slender 
'er  which  a  large  hollow  style,  of  the  size  of  a  No.  8  or 
In  its  passage  over  the  stylet  it  separates  the  halves  of  tbfl 
fnstrument  and  so  bursts  up  the  fibrons  constriction. 

The  instrument  has  met  with  little  approval  in  the  bands  of  some 
surgeons,  and  condemnation  from  othen,  but  a  fair  trial  of  its 


It 
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shovB  that  most  oi^iktiic  strictures  can  be  quickly  and  effec 
treated  by  its  moanfl,  tbougb  numerous  deaths  nro  on  rccoid  I 
its  UH. 

Si'iipU  diruUm. — la  this  operation  a  cutting  instrument  i 
through  the  stricturv,  dividing  some  of  the  couatricting  tiEsu«. 
initrumenta  are  called  ureOirofvmti.     They  vary  much  in  form, 
may  be  straight  or  curved,  nod  cutting  from  behind  forwards,  n 
passed  through  the  narrow  traok.     For  the  most  part  tfaey  a 
caDulEB,  varying  In  site,  and  are  armed  with  a  stylet,  whjcb  I 
hidden  blade  nt  it«  vesical  end.     Sometimes  the  blades  are  termiiMJ. 
at  others  tbey  start  out  through  a  lateral  slit  in  the  instrument  on 
jireftsure  being  made  through   some  arningcmeiit  of   screw  or   lever. 
When  the  urethrotome  is  tmrrcd,  the  blade  is  situated  at  the  c 
vcxity.    The  blade  may  be  single  or  multiple,    ^me  of  tbe  iiutr 
ments  cat  their  way  through  the  stricture  in  paBstug  tbruugh  towi 
the  bladder  ;  bat  generally  tho  cutting  is  effected  with  the  witiidniwi 

The  instruments  are  used  thus.  When  the  strictare  has  1 
sonewliat  dilated,  and  a  good  knowledge  of  its  extent  and  oonditiol 
has  been  obtained,  the  urethrotome  in  introduced  with  tb«  blai 
hidden  ;  the  beak  is  then  pVJised  beyond  the  narrowing,  to  that  whM 
the  blnde  is  made  to  start  out  it  is  on  the  bladder  side  of  the  striolun 
The  blade  i«  then  made  to  cut  its  way  forward  through  the  tight  boM 
without  wounding  the  healthy  part.  If  advisable,  the  band  may  be 
divided  in  more  points  than  one  :  the  blade  most  be  made  to  return 
under  cover  again  ere  the  instrument  is  withdrawn.  Some  bleedinf 
may  follow  the  operation.  From  time  to  time  a  full-siied  Ggtlbt 
mast  be  introduced  to  prevent  the  return  of  the  contraction. 

21.  Itq/bard.  not  satisfied  with  division  of  the  Sbroas  ring  of  tM 
stricture,  proposed  to  divide,  in  addition,  the  healthy  tisBues  of  tb^ 
urethra  right  through  the  corpus  sfiongiosum  to  the  akin,  the  aectiol 
being  effected  by  a  blade  like  that  of  a  penknife.  Wo  only  a 
the  operation  to  condemn  it. 

WrrlkriiiitT  has  employed  electricity  in  the  treatment  of  stricture. 
Some  have  tried  to  f oi-ce  a  passage  through  the  narrowed  part  of  t 
cannl  by  cauteries  ;  whilst  others  have  endeavoured  to  effect  a  cure  bn 
eioiaion  of  the  morbid  tissue. 

M.  Aiiiutml  sometimes  succeeded  in  introducing  a  catheter  throagi 
an  obstinate  stricture  by  forcibly  distcuding  the  urethra  with  wm 
water,  aud  for  this  he  had  a  small  catheter  with  an  indiorubber  1 
at  one  end,  which,  filled  with  water,  could  be  forcibly  emptied  by  tho  '* 
hand  into  tho  urethra,  the  other  end  of  the  catheter  beiug  paarcd 
down  to  the  atricturo.  By  gently  forcing  on  tho  catheter  after  Um 
injection  the  stricture  has  been  penetrated.  AVbilst  the  injectioa  i 
being  made  tho  penis  is  lightly  pressed  around  the  instrument  by  t' 
finger  aud  thumb. 
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When  dealing  with  a  narrow  Btrictnre  it  is  well  to  inject  a  nmall 
quantity  of  oil  into  the  nrethra  before  introdacing  an  inetrament. 

Faritfaitx  JordoRt  rti-bil  operation  for  rtlief  of  impwiable  ilrictarv 
I'm!  relfiUioa  of  urine.— ^  well-cnrved  bistonry — covered  with  adhesiTe 
plaster  except  three- quarters  of  an  inch  at  the  point — very  sharp,  and 
it  may  be  doable-edged  near  the  point,  is  carried  by  the  jndci-fingei* 
into  the  rectum  ;  the  finger  directed  forwards  passes  into  a  depression 
between  tbe  anal  Hpbinot«r  and  the  prostate  ;  this  depression  corre- 
■ponds  with  tbe  memliranouR  |>ortion  of  the  urethra,  wbicb  is  as  a 
mle  greatly  diluted.  The  biatonrj-  is  then  thrust  forwards  at  right 
angles  to  tbe  axis  of  the  rectum,  exactly  in  the  median  lino,  and  about 
an  inch  and  a  qnarler  from  tbe  anns,  and  in  front  of  the  apex  of  the 
prostate,  which  the  finger  can  readily  feel. 

Tbe  bistoury  is  then  i/rairnforwardu  to  an  extent  sufflci^iit  to  allow 
the  tip  of  the  finger  to  be  introduced  into  the  nrcthra.  The  finger 
can  now  be  carried  backwards  to  tbe  bladder  or  forwards  to  the 
fitricture. 

The  finger  beingdirected  towardi  the  Btrictnro. a  sof t  French  bougie 
is  directed  forwards  along  itR  concavity  through  the  stricture  and  out 
at  the  meatus.  Tbe  rectal  end  of  the  instmment  in  then  carried  into 
the  bladder,  and  the  itricture  is  treated  on  the  principle  of  conttnuona 
dilatation.  In  twenty-fonr  boors  a  larger  instrnment  can  be  intro- 
duced from  before  backwardx.    The  wound  in  the  rectum  lieals  readily. 

E-rtmial  Urethroti'inii. — Where  the  stricture  refunes  to  yield  Ito 
dilatation,  and  especially  when  there  are  perineal  fi^tuJn  and  sinuses. 
external  urethrotomy  becomes  imperative- 

When  the  Ktricture  is  permeable  and  a  No.  1  catheter  can  be  intro- 
duced, the  operation  is  simple,  and  consists  of  the  insertion  of  a  fine- 
grooved  staff,  on  to  wbicb  an  incision  may  be  made  through  thv 
perineum  :  the  knife  may  then  l>e  carried  fonrarda  and  backwards 
in  order  to  completely  sever  all  tbe  hardened  tissnes  of  the  stricture. 
A  No.  \'2  catheter  should  then  be  introduced  into  the  bladder  in  the 
ordinary  manner,  and  the  urine  drawn  off.  The  wound  should  be 
lightly  plugged  with  oiled  lint.  After  two  or  three  days  No.  \'l  should 
be  again  introduced,  and  again  from  time  to  time  in  order  to  k^ep  the 
CttOal  pervious  to  this  size  catheter.  Where  tbe  stricture  is  altogether 
Uinpormenble,  the  operation  of  external  urethrotomy  is  much  more 

roplicated  and  difficult.     It  is  necessary  to  open  the  urethra  behind 

«  stricture. 

Cock't  oprralion. — Mr.  Cock  introduced  the  left  forefiiiger  into  the 

otnm  until  it  impinged  on  the  prostate ;  then  witb  the  right  baud 
i  knife  through  the  perineum,  parallel  with  the  left  index- 
r,  nearly  ap  to  the  prostate,  and  then  drawing  tbe  blade  forward. 
f  a  cutting  movement,  opened  up  an  incision  in  the  perineum,  taking 

■e  that  mcb  incision  wsa  perfectly  in  tbe  central  line  of  the  pcrinenm. 
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By  this  meanB  the  urcthm  behind  the  stricture,  which  is  nlmcMt  inni!' 
alilyin  the  form  of  n  dilated  pouch,  whh  freely  opened.  The  kiuf^< 
once  inserted,  wan  never  withdrawn  until  the  operation  was  ooi 
The  inoitiion  complete,  and  the  left  finger  still  in  the  reoUiro,  a  prob»- 
pointed  director  was  guided  along  the  finger  to  tho  urethra.  anC 
bladder,  and  fioully  u  canuk  was  inserted  into  the  bladder.  Ue  did 
not  touch  the  stricture,  but  rehed  on  treating  the  strictan^ 
queotly  by  dilatation  after  tho  caniiU  had  been  rutAiuwl  , 
bladder  for  a  few  days.  There  is,  howerer,  no  reason  wfay  itn 
stricture  shoiild  not  Ite  sought  and  severed  at  the  some  operatinn, 
a  No.  12  catheter  at  once  inserted. 

Tho   author   usually   performs   post-atricturc   urothrototcy    iii 
following  wny :    A  catheter  is  inserted  down  to  tho  strictarc ;  ib»' 
legs  ruiaed  in  Uthotoniy  position,  and    kept   perfectly   ev«u. 
incision  is  then  made  down  upon  tho  end  of  the  catheter  through 
exact  central  lino  of   the  perinnnni,  and  carried  backwards  so  as  I* 
open  the  central  line  of  the  perineum  to  within  half  an  inch  of  th4 
anus  ;  the  wound  may  be  opened  liy  retiacturs,  and   the  uanol  of  tfiu 
urethra  with  the  catheter  within  it  exposed  ;  in  souic  uoees  a  prot> 
can  now  be  pushed  in  the  line  of  the  urethra  through  the  stricttm^ 
but  if  gucb  is  impossible,  stilt  the  hardened  mass  of   Iho  stricture  M 
felt  by  the  left  index-finger,  and  can  be  dissected  iuto,  Inking  cure  not 
to  go  beyond  the  roof  of  the  urethra,  otherwise  hteroorrbago  will  tak« 
place  and  great  risk  be  entailed.     In  order  to  facilitate  this  dioeetioa, 
the  left  index-finger  may  he  placed  in  the  rectum,  and  the  liue  of  dt»- 
section  carried,  as  in  Cock's  operation,  near  to  the  rectum  and  tomuda 
the  prostate,  in  the  central  perineal  line,  when  the  dilated  ponch  nf 
tho  urethra  is  sure  to  he  opened.     A  No.  12  catheter  is  now  inw 
into  the  bladder  to  dmw  oS  the  urine,  and  withdrawn,  the  aectioa 
lightly  plugged  with  i.'arbolic- oiled  lint,  etc.,  as  in  the  former 
In  this  operation  the  former  urethral  passage  is  not  alwa^-a  retaintd, 
and  a  new  canal  is  developed  in  the  line  of  the  strictnre.     The  antbar 
bos  had  the  opportunity  of   examining  some  of   his  cases  in  which 
the  patients  have  died  Hime  years  itfter  the  operation,  and  be  1 
found  no  sign  of  obstruction,  bat  on  the  contrary  a  dilated  apace 
tho  r^on  of  the  former  stricture  uontinuoiiB  with  l!iu  ililaled  pouch 
behind  the  stricture, 


Oi'EBATii'VS  ON  UrifNAHV  FisTii-r.  {Plato  LXXVIJ.. 
Fig".  >:,  7,  and  K). 

Urinaiy  listulie  may  be  the  result  of  injury  or  of  abscesses,  and  mar 
give  rise  to  a  commnnication  lietween  the  nrcthrn  and  skin,  bbdder 
and  vagina  or  rectum,  bladder  and  uterus. 

Urethral  Jittuliv  are  named  from    their  seat  penile,  ante-aon>tal. 
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[■orotol,  and  perineal ;   they  may  have  followed  on  stricture  with 

alMcera,  or  on  injoij.    They  may  be  short  and  nncomplicated,  or 

liurrowing,  tortaous,  and  multiple. 

Ab  regards  curability,  we  may  ray  briefly  that  the  ante-scrotol  Betnlie 

L  arc  very  difficult  of  treatment,  and  that  the  larger  the  fistula  the  leas 

kOe  miccesK. 

■     Should  the  (intnlH  be  nsaociuted  with  stricture,  the  latter  mutt  be 
Fdealt  with  before  the  former  is  touched.     The  great  difficulty  of  ob- 
taining a  complete  fluoceB»<  is  dun  to  the  union  of  the  vivified  sur- 
faces being  hindered  or  prevented  by  contact  with  urine.    Often  one 
perineal    fi.itula    honi    spontaneoniUy  on    a   striotnre    being 
dilated. 

ItflirfCl  Irailmfnl. — tllil  jilaa. — A  catheter  is  intruduced  intd  and  Bxed 
fin  the  bladder,  and  the  Email  plug  of  wood  ia  removed  eauh  time  that 
-ftie  patient  desirea  to  pass  water.  The  urine,  however,  sometimes 
iflnds  it«  way  (o  the  wound  by  passing  between  the  catheter  and  the 
ills  of  the  urethra.  To  prevent  this  some  surgeous  have  left  the 
CBthetcr  without  the  plug  of  wood,  so  that  the  uriue  might  flow  away 
1L»  it  19  secreted.  .Simple  fiatulce  in  the  perineum  occasionally  heal 
under  snch  methods  of  treatment.  On  account  of  the  severe  incon- 
veniences resulting  from  the  catheter  being  allowed  to  remain  in  the 
bladder,  Dncarap  has  proposed  to  dniw  off  the  nriue  by  pussing  a 
catheter  each  time  tho  i«tient  bos  the  desire  ;  but  the  irritation  set  up 
by  nrine  collecting  in  the  bladder  is  ocoasionally  so  severe  that  the 
patient  cannot  wait  to  have  the  instmment  passed,  so  that  no  good 
nsult  can  be  anticipated  with  certainty  from  this  method  of  treat- 
The  convolvulus  catheter  introduced   by  Mr,   Xapier  may  be 

Direct  Ireatmtnt. — Perineal  fistulee  often  require  free  division,  but 
.BO  excision  of  the  tracts  need  he  pnicLisod, 

In  many  cases  external  urethrotomy  ia  the  mo.it  satisfactory  opcra^ 
tion,  because  the  line  of  incision  may  oft«n  be  carried  through  the 
principal  fistuhe,  and  the  stricture  at  the  same  time  obliterated.  It  is 
irell  also  to  lay  open,  if  possible,  all  tiatulous  tracts. 

.1  pliiiiie  nperatiiin  may  bo  required  when  there  has  been  a  loss  of 
tissue  at  the  floor  of  the  urethra  in  the  spongy  portion  of  the  penis, 
but  it  is  very  apt  to  foil.  The  edges  of  the  tistnla  are  |iared  and 
brought  together  by  wire  sutures  over  a  gum-elastic  catheter  intro- 
duced into  the  urethra  ;  but  M.  Ualgaigne  considers  that  ita  presence 
.  in  the  csDal  is  productive  of  harm,  and  that  repeated  calbeteriiations 
Kro  to  be  preferred.  In  anch  cases  it  ia  well  to  make  an  opening  into 
the  urethra  in  tho  perineum  nnd  retain  a  short  indiambber  lube  in  the 
bladder — the  author  has  on  several  occasions  retained  such  a  lube  in 
ihc  bladder  for  upwards  of  Kix  weeks — and  allowed  the  urine  to  escape 
hs  it  whilst  the  wound  at  the  front  of  the  scrotum  heiUs. 

21—2 
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When  the  gap  Id  the  floor  \a  sztensive  it  will  be  necenary  to  nuke 
(ue  of  a  flap  cut  from  one  side  of  the  thin  penile  corering,  anil,  bring- 
ing it  across  the  opening,  to  let  it  fall  into  a  apace  which  han  already 
been  excarated  for  it  ou  the  oppoute  aide. 

Partial  successes  are  by  no  menns  ancommon  in  these  caxes,  and 
it  is  often  only  after  repented  attempts  that  the  opening  is  entiroly 
closed. 

hniierforatiou  of  Ih^  glauf  .—Enlarging  the  m en/ u*  (Plate  LXXVU., 
FigB.  9  and  9  hif). — Should  the  im perforation  of  the  glans  be  con- 
genital, the  aid  of  the  surgeon  is  nt  once  recjuirecl.  Generally  in  these 
cases  the  urethra  is  distended  behind  the  obstruction,  so  that  a  simple 
incision,  or  an  excision  combined  n-itb  puncture,  will  be  all  that  is 
necessary. 

After  the  operation  care  most  be  employed  lest  ihe  new  passage  be 
again  blocked  up  by  cicatriiation. 

Should  there  be  congenital  narrowing  of  the  meatus,  oft-repeated 
aud  gradual  dilatation  will  alone  ho  required.  The  separation  of  the 
ends  of  the  blades  of  small  dressing  forceps  introduced  into  the  meatus 
wiU  effect  a  sudden  and  complete  dilatation. 

A  eiitbeCer  may  btfiitd  in  the  vrelhra  by  a  loop  of  worsted  tied  from 
the  handle  of  the  instrument  around  the  neck  of  the  glans  (Plate 
LXXVIl.,  i'ig.  10) ;  or,  if  preferred,  the  instrument  may  be  tecnred 
by  small  tapes  to  a  spiku  bundiige  around  the  trunk. 
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PLATK  LXXVIII. 
OATHETERISM  AND  LITHOTEITY. 

Fig.  I. — ftei'/'liaeai-  falhe<erlnu. — ii,  Position  of  the  instrument  at  the 

'  start ;  a\  position  «howing  the  inclination  necesaoiy  to  pass  {b)  triait- 

gnlar  UgHtnent  ;  a",  the   instrument  entering  the  hladder,  the  handle 

baring  piuLied  through  the  qnarter  of  u  circle.  </  li ;  c,  prostate ;  </. 

■ymphynis  ;  r,  bolb  ;  e',  teeticle  ;  /,  bladder. 

Fig.  2. — PiuaiKjf  'if  1  milallii-  noiiml. — a,  First  position  ;  a',  when  in- 
troduced into  the  bladder  ;  b,  the  beak  passing  thraugh  the  prostate 
e  .■  •!,  symphyris  ;  «,  bnib  ;  /,  bladder. 

Fig.  2  tiU.  —  Souniliag  for  tlont.  —  it,  Ronnd  entering  bladder,/; 
e,  prostate  ;  d,  symphysiB,  r,  bulb  ;  r',  testicle  ;  g,  stone  lying  at  base 
of  bladder  behind  prostate.  This  diagram  shows  how  necessary  it  is 
to  employ  a  sound  with  a  short  and  sudden  curve,  and  also  how  much 
assistance  may  be  occasionally  obtained  by  pushing  ap  the  base  of  the 
bladder  by  the  left  index-finger  in  the  rectum. 

Fig.   'A.—ExiviKliou   of  a   itrrthi-at   calcultig.—a,    b.    Small   straight 
forceps  introduced  into  the  membranous  part  of  the  urethra  ;  I/,  the 
.    fragments  aeixed  in  its  bite  ;  e,  pniatate. 

Fig.  i.—Cra»liiiiij  a.  sluiif  by  percutsiun. — a,  Lithotrita  ;  a',  female 
blade,  which  allows  the  toothed  mate  blade  to  play  in  it,  so  that  the 
stone  may  be  readily  fixed  in  the  bite  :  a',  circalar  plate  on  the  male 
blade  for  manipulation  by  the  linger :  a",  disc  like  bead  of  male 
blade  for  roceiring  the  utrokea  of  the  hammer — the  lithotrite  is  flrraly 
held  between  the  two  hands  of  an  assistant,  and  steadied  by  the 
o|ierator'8  left  hand,  whilst  he  uses  the  hammer  with  the  right ;  ^,  end 
«f  lithotrite  in  bladder,  /;  J/,  male  binile  ;  h',  female  blade  -,  c,  stone. 
A  window  has  been  cut  through  the  bypogoslrit.'  region  of  alNlomen. 

LiTIIOTHITV. 

Modem  lithotrity  has  for  its  end  the  entire  removal  of  a  stone  from 
1  the  bladder,  as  far  as  possible,  at  one  operation,  withont  the  um  of  the 
\  knife.  The  stone  is  crushed  by  lithotritea,  and  the  fragments  are  im- 
I   mediately  washed  out  through  tubes  by  means  of  an  aspirator. 

The  idea  of  the  operation  is  of  ancient  origin,  being  alluded  to  in 
terms  more  or  less  clear  by  .iKxarhari,  A.  Benetlictus  SanctoHus, 
I  Fabrioe  de  Hilden.  Eferywhere  one  hears  of  the  Monks  of  Citeaui, 
And  of  one,  Martin  by  name,  who  removed  stones  from  btaddera  by 
ingenious  methods.  Of  more  importance  were  the  ondcavonrs  of  the 
Bavarian  snrgcon,  (imithuiaeu  (IMI-J),  to  perforate  a  calculus,  and  of 
Elgcrton,  who  invented  an   ingenious  rasp  for   the  dcstmction  of  a 
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stone.  Then  came  {181«-:i2)  the  reports  of  the  cases  of  Ciriale, 
Amnssat,  and  Loroy  d'EtioIee,  which  did  so  much  to  improve  the 
operation  ;  and  later,  further  advance  hfts  been  made  by  Wm.  CotUson 
and  Sir  Heary  Thompaoii.  While  qnite  recently  the  operation  has 
been  radically  improved  by  H.  J,  Bigelow,  of  Boston, 

Lithotrity  it,  not  performed  on  calcoloos  male  children,  unless  the 
calcnluB  is  very  small ;  for  the  reason  that  the  urethm  in  not  large 
enough  to  admit  a  truntworthy  instrument  into  the  hhidder.  and 
becaoHe  the  child  is  intolerant  of  prolonged  or  frequently  repeated 
interference.  Moreover,  the  lateral  lithotomy  In  children  is  so  safe 
and  satisfactory  an  operation  that  no  improvement  on  it  is  to  be  ob- 
tained. 

Nor  should  the  operation  of  crushing  be  undertaken  in  the  adult 
male  subject  when  the  bladder  ia  over-sencitive  or  small,  callous  and 
thickened,  for  there  must  be  room  for  the  free  raovement  of  the  end 
of  the  instrument  around  the  atone.  When  the  kidneys  are  in  all  pro- 
bability the  seat  of  absc^nis,  when  the  stone  is  unuKU&lly  large  and  hanl 
(oxalate  of  lime),  or  when  the  stone  is  lodged  in  a  hernial  pouch  of  the 
mucouii  membrane,  cutting  is  preferable  to  crushing. 

For  the  most  part,  in  the  female,  crushing  is  not  to  be  cho«en  unless 
the  atone  be  small,  for  should  the  arethra  be  paralyzed  from  over  dila- 
tation, no  subsequent  operation  can  repair  it ;  whereas  if  vagino-veeical 
lithotomy  he  undei'taken  any  fistula  that  may  result  can  snbsequently 
be  closed.  In  the  female  child,  then,  unless  the  stone  be  small,  litho- 
tomy ia  the  operation  to  be  selected  ;  in  the  male  child  there  is,  as  we 
have  shown  above,  with  few  exceptions,  no  alternative  to  lithotomy. 

Briefly  then,  lithotrity  ia  to  be  performed  on  the  healthy  adult 
male  when  the  stone  ia  not  unnsnally  large,  and  not  too  bard.  Most 
stones  up  to  2^  ounces,  and  occasionally  even  larger,  can  be  crashed. 
Lithotrity  with  the  entire  evacuation  uf  the  stone  is  now  (with  very 
few  exceptions)  performed  at  one  sitting — formerly  many  operations 
were  requii'ed  ;  and  a  stone  weighing  \\  ounces  would  require  perhaps 
six  or  eight  sittings.  Professor  Bigelow  has  succeedjed  in  sbowin^; 
that  it  is  much  better  to  remove  all  the  stone  at  once,  even  though  the 
opemtion  may  be  long  and  trying  to  the  patient,  than  to  leave 
fragments  of  crushed  stone  for  long  periods  in  the  bladder.  Without 
amesthesis,  his  method  is  impossible  ;  with  it,  his  plan  has  afforded 
reaults  far  snperior  to  any  yet  obtained  by  any  method  of  removing 
calculi  from  the  urinary  bladder.  It  must  not  he  forgotten,  however, 
that  the  modem  operation  of  lithotrity  is  mnch  more  difiicolt  than 
the  older  one,  and  must  not  be  attempted  without  the  surgeon  \a» 
thoroughly  mastered  the  subject,  and  if  possible  witnessed  the  opara- 
Hon  performed  by  experienced  men. 

Lithotomy  and  lithotrity  do  not  permit  of  comparison  ;  they  are 
not  rivals,  but  are  complementary  the  one  of  the  other.    The  one 
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;  if  it  can,  not  witb  equal 


I  Bndertkking  what  the  other  c&iinot  do  ; 
[  taf  ety  to  the  pntient. 

N  A\n  I.NBTBi-iiKSTs  foit  t'KU'siiiMi  K  Stonk  is  ■nifc 
Bladder. 

When  once  a  Rtone  has  been  fonnd  in  a  bkdder,  hy  careful  and 
gentle  Boanding,  the  lew  instrumental  interference  there  is  before 
opBration  the  better;  if,  howevef,  there  is  partial  or  complete 
retention  of  urine,  a  oalhetor  must  be  uaed.  The  patient  nhonld  be 
kept  quiet  and  warm  at  home,  attention  Bhmild  be  paid  to  the  bonelB 
and   digestive  appnmtuH   generally,   the   leiaperaturc   noted,  and  tha. 


Fimitiun  of  tfae  baoda  aod  litfadtrite  aearahiiig  for  it 


Ramjned— particularly  an  lo  its  density.  No  operation  should 
>rmed,  if  it  can  be  avoided,  vhile  the  temperatnre  ia  above 
or  the  specific  gravity  of  the  urine  low  ;  if  under  these 
untoward  tircnnutances  an  operation  is  impemtlTe,  an  nncertoin 
prognosis  must  be  given. 

If  the  operator  is  experienced  or  skilful,  be  will  have  formed  a  very 
accurate  estimate  of  the  fixe  of  the  stone  when  he  first  sounded  the 
patient.  If  he  suspects  a  very  large  stone,  he  should,  at  the  time  of 
operation,  be  prepared  to  perform  either  lithotomy  or  Ulhotrity,  not 
attempting  the  former  ontil  he  has  satisfied  bimsvlf  that  the  latter  is 

Iim practicable.  The  night  before  the  operation.  Ihe  lower  bowel 
•hould  be  unloaded  by  a  copioos  enema  :  and  at  the  time  of  o|>enition, 
tiie  patient  should  be  found  warm  in  hia  bed,  from  which  he  need  not 
be  removed.  He  should  have  a  fasting  atoraacb,  and  he  may  be 
allowed  to  please  himself  whether  he  passes  urine  before  the  operation 
or  not.  A  firm  pillow  must  bo  placed  beneath  the  buttocka,  and 
Uuesthesia  induced. 
Modem  lithotrity  cannot  be  described,  so  that  one  description  \» 
■pplioable  to  all  cases  •  it  varies  much  with  the  patient,  and  with  the 


siEe  of  the  stone.  It  is  also  well  to  describe  the  older  procednre,  or 
lithotrity  at  more  than  odb  sitting,  to  enable  the  student  to  apprecJAte 
the  change  which  has  taken  place,  and  also  because  some  Burgeons 
hold  that  in  certain  rare  cases  the  older  operation  is  preferable. 

LUhotrilyol  inort  than  one  si'f fi'n^.— Ames theaia  here  is  not  absolntely 
necessary,  although,  as  a  rule,  desirable.  If  there  is  any  nacertainty 
as  regards  the  aize  of  the  stone — and  it  is  very  e*»y  to  be  deceived — 
a  sound  should  be  pasaed,  and  the  stone  examined  ;  as  a  rule,  it  will 
lie  found  that  a  stone  under  2  inches  in  diameter  may  be  crushed,  bat 
much  mnat  depend  upon  the  skill  of  the  individnal  operator.  Next,  a 
«oft  or  steel  bougie  must  be  passed  of  full  size  (12  English).  If  the 
meatus  is  found  small,  it  mnst  be  freely  divided  with  a  bistonrie 
cachee  ;  and  if  stricture  lower  down  is  found,  it  must  be  dealt  with  as 
directed  further  on.     AaaistaDta  hold  the  patient's  knees  aside,  and 


Sir  Henry  Thompeon's  Lithotrity  A"pirator 


I  wing  valve 


the  operator,  standing  on  his  patient's  right,  takes  the  penis  with  hi« 
left  hand,  and  with  his  right  gently  introduceg  a  warm  and  well-oiled 
lithotrite.  He  brings  the  instrument  gradually  to  the  perpendicular, 
lets  it  remain  so  for  an  instant,  then  gradnally  depresses  the  handle 
between  the  patient's  thighs,  and  the  beak  slips  easily  and  gently 
under  the  pubic  arch  and  on  into  tbeTbladdcr.  AVhen  the  blades  have 
fairly  entered  that  organ,  they  should  be  deliberately  opened  and 
closed  with  as  little  roovemeut  as  possible,  and  generally,  as  taught  by 
that  most  experienced  operator,  Sir  Henry  Thompson,  the  stone  will 
be  foand  within  their  grasp.  If  not,  close  the  blades,  and  turn  to  one 
side  ;  open,  and  close.  If  the  stone  is  not  seized,  repeat  the  proceeding 
on  the  other  side,  and  if  the  operator  is  still  UDHuccessfnl,  he  may 
use  the  lithotrite  as  a  sound  ;  and,  having  found  the  stone,  fae  'will 
have  more  or  less  difficulty  in  seizing  it,  according  to  his  manipulative 
skill.  When  ones  the  stone  is  crushed,  piece  after  piece  may  be  pidted 
up  easily  and  omshed,  as  long  aa  the  operator  thinks  well — usually  for 
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I  Kbont  tlire«  minutei.  A  tube  (No.  \t  or  14  EDgli«b)  in  passed,  and 
I  the  bladder  washed  out  with  Mr.  Clover'n  lupirator.  In  three  or  four 
days  this  proceeding  is  repeated  ;  sad  repeated  again  and  again,  nntil 
not  n  single  frugmeut  of  stone  can  be  found.  It  is  right  U>  (taj  that 
,  before  187H  many  operators  did  not  use  Clover's  apparatus,  but 
truBtett  to  the  patient's  natnral  efforts  to  pass  the  dibris  between  the 
sittingB. 

LUholrily  at  onf,  tilling  ttluii  the  itoiie  i»  tmall. — This  opemtion  is 
exactly  like  the  preceding  one,  eicept  that,  after  the  use  of  the 
mspirator,  the  surgeon  again  introduces  the  litbotrite,  cmshes  fragment 
after  frsgment,  rejecting  smidl  ones  as  thoy  fall  into  the  jaws  of  his 
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inBtmment,  and  only  screwing  home  tbe  male  blade  when  loi^e 
fragments  are  seized.  He  thus  reduces  the  coluulns  to  small  pieces, 
I  »nd  again  washes  oni  He  may  use  a  Clover's  aspirator,  or  tbe  more 
powerful  one  of  Professor  Bigelow,  or  of  Sir  Henry  Thompson.  And 
he  nlteroately  crushes  and  washes  out  nntil  all  the  stone  is  removed. 

Lil/uilrili/  at  onr  'iltiiig  ifhen  iHc  tlonr  i»  Inrgf. — The  operation  here 
only  differs  from  the  preceding  one,  inasmuch  as  larger  and  more 
powerful  instruments  are  required  to  crush,  and  larger  tubes  are 
I  necessary,  in  order  to  shorten  the  time  occupied  by  the  operation. 
I  Forvery  large  stones,  tnbcs  ll>  and  17  of  tbe  English  scale  Are  re- 
I  quired,  and  special  lithotrites,  which  will  be  fonnd  descrilieil  in  works 
I  devoted  to  these  matters.  These  lithotrites  differ  in  no  way  from 
f  those  formerly  in  use,  except  that  they  are  atrouger. 

;e  stone  is  often  scixed  with  difficulty,     itemetimes  it  can  only 

d  with  reversed  blades^thut  is,  with  the  blades  turned  down- 

I'jn  the  bladder,  instead  of  upwards.    Sometimes  tbe  litbotrite 
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hna  to  be  almost  vertical  before  eeiwire  ia  effected.  Ocoasionnlly  after 
the  HtoDe  is  caught,  a  sharp  tHi>  on  tbe  male  blade  with  a  hammer 
will  succeed  better  in  breaking  the  stone  than  force  applied  by  tba 

I.itlinlrily  wlifn  uieUiml  Ktriclart  in  jirettnt. — If  the  strictnre  ia  a  »«ry 
uiirrow  one,  it  will  have  boeu  detected  when  the  patient  was  first 
ROUnJcd.  In  this  cose,  n  gum  catheter  ehouM  be  tied  in  the  m«thra 
for  seme  daj-g  before  the  operation.  It  will  neoesBarily  follow  that 
the  patient's  urethra  mnat  admit  at  the  time  of  operation  a  So,  7  or 
«  (Euglisb).  Sach  a  condition  of  nrethni  is  no  lor  to  tbe  perfonmincc 
of  iithotrity.  The  surgeon  may  perform  internal  urethrotomy  (p.  ',\SH 
in  the  French)  ;  or,  bettor  still,  in  the  writei'8  opinion,  avoid  th« 
presence  of  un  important  and  possibly  dangerous  wound  in  theuretbrs. 
by  passing  a.  geries  of  conical  highly-polished  steel  sounds,  and  so 
dilating  the  stricture  nntil  Xa.  Ill  (English)  posses  with  ease.  Tbe 
lithotrite  can  then  be  ptiii8ed,nnd  the  operation  uompleled.  Lithotrity 
should  not  be  attempted  in  the  presence  of  strictnre  if  auy  faUe 
passages  exist.  Lithotritos  should  only  be  used  whose  blailes  c 
become  so  separated  by  lUbrif  as  not  to  ha  approximated  before 
withdrawal.  The  stone  should  be  broken  into  small  piece*  licfore 
commencing  evacuation,  so  that  there  may  be  no  large  fn^ment  to 
become  caught  in  the  eye  of  the  aspirating  tube,  and  so  possibly  to 
prevent  the  withdrawal  through  the  etrictore  of  the  tube  ;  and  the 
aspirating  tube  should  be  fitted  vrith  a  stylet  to  dislodge  any  fragment 
that  may  become  so  caught.— Lnjicf/,  Nov.  10,  1883. 

vlfcii/m/ji.— Attention  to  the  precautions  which  we  have  just  given 
will  avoid  injury  to  the  bladder  and  urethra  ;  but  it  occaMonally 
happens  that  the  mole  blade  snaps  off  at  its  angle.  The  fragment 
may  be  removed  by  the  aid  of  another  lithotrite  :  but  if  this  appear 
impracticable,  the  patient  must  be  submitted  to  the  operation  of 
lithotomy.  Cystitis,  nephritis,  peritonitis,  or  retention  of  urine,  may 
follow  lithotrity,  and  so  also  orchitis  and  prostatitis.  Slight  or 
severe  febrile  symptoms  are  by  no  meana  uncommon.  Inflsmmation 
of  the  plexuB  of  veins  nbont  the  neck  of  the  bladder  is  a  very  grave 
seqnel,  and  may  be  fatal.  To  ensure  a  good  result  in  a  case  of 
Uthotrity,  the  greatest  care  and  supervision  must  be  exercised  during 
and  after  the  time  that  the  patient  is  under  operative  treatment. 

A«'n;>«f.— Should  a  small  fragment  of  stone  be  left  in  tbe  bladder, 
it  will  probably  form  tbe  nucleus  of  another  calculus,  to  that  the 
surgeon  must  make  sure  that  all  is  removed  before  the  patient  leaves 
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^^B       Fig.  \.—  Tht  ffriiituvi.~T\iG  left  half  of  the  figure  repreBenta  tbe 

^^*    enperficial  layers  ;  tbe  right  linlf  the  deop  structures,  the  Buperficial 

fMcia  being  preserved  on  the  left  biUf  :   ii,  the  anus  with  the  external 

sphJnater,  half  dissected  ;  b,  tbe  bulb  of  tbe  urethra  covered  by  the 

Mculerator  uriiue  ;  e,  the  internal  pudio  vessels,  the  artery  being  super- 

Sciat  and  external  to  the  vein.     Ttaes«  vesselB,  traced  backward*  over 

I  *ho  spine  of  the  iwbiuDi,  enter  the  pelvis  below  the  pyriformis  ;  but 

1  traced  forwards,  under  the  protection  of  tbe  tuberosity  and  ramus  of 

I  ischium  and  pubes,  they  lie  between  the  two  layere  of  the  triangular 

[  fignmeut,  giving  off  brunches  in  their  course  ;  these  lire./,  the  super- 

fioinl  perineal,  for  tbe  supply  of   tbe  scrotura,   and  /",   the   interior 

I  IlKmorrhoidal  which  passes  inwards  towardx  the  anus. 

The  most  important  branches  are  the  artery  to  the  bulb,  which  runs 
from  the  front  of  the  isohial  tuberosity  forwards  and  inwards,  and  the 
I  traniirorae  perineal,  which  courses  along  the  posterior  holder  of  tbe 
lua  perineL  These  are  accompanied  by  corresponding  veiiw. 
I  .The  internal  pudic  artery  ends  in  the  artery  for  tbe  corpus  caveruosum 
P  And  the  dorsal  artery  of  the  penis  ;  e,  section  of  glutmns  maiumus  : 
I  >$>  .7.  slcin.  The  origin  of  the  adductors  and  the  fascia  bta,  tbe  cucuy- 
I  geus  and  levator  ani,  and  tbe  coccyx  are  also  seen  ;  A,  h,  testicles  : 
I  i,  tbe  penis. 

Fig.  2.—  Bilatrral  lithaloniy.—  Introducliim  of  the  ilafautt  incunoim  in 

I  Ihf  tlin. — a.  Anus  ;  h,  transverse  incision  across  perineum  between  aanH 

I  wd  bulb  :  r,  tbe  index-finger  feeling  for  tbe  groove  in  the  staff ;  d,  bih- 

I  toury  :  e,  bulb  ;  /,  meatus  ;  n,  tbe  staff  bi'ld  vertically  in  tbe  middle 

;  h,  te«ttcl«s  drawn  up  by  the  assistant  who  holds  the  staff. 

Fig.  3. —  IiicitioH  through  proniaU  in  the  bilateral  itciioii. — The  oovor- 

R  have  been  removed  to  show,  a.  the  internal  pudic  vessels  ;  the 

Ibolb,  b,  covered  by  the  accelerator  urinie  :  tbe  inferior  surface  of  the 

l:prostate,  in  which  is  noticed  tbe  crcscentic  i:ici8ioa  made  by  the  with- 

B.dmwB]  of  the  sepaixted  blades  of  tbe  lithotome,  r,  c.     At  the  middle 

1  of  this  incision  is  seen  a  small  notch,  which  passes  into  the  membmnouH 

r^ttrt  of  tbe  urethra  to  give  greater  room  ;  more  posteriorly  is  shown  the 

I  levator  ani. 

Fig.  3  bit  shows  the  way  in  which  the  double  lithotome  is  introduced, 
lie  blade  being  hidden  in  tbe  stem. 
Fig.  1  sfaowi  tbe  way  in  which  the  left  side  of  the  prostate  is  cut  by 
Kiihe  single  lithotomv.    The  line  of  indnon,  >/,  is  alao  followed  by  tbe 
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lithotomy  koife  of  the  EngUsli  surgeon  in  the  Moond  part  of  the  Uteml 
.  ^Gyjwntion.     The  indaion  poaseB  backwards  nnd  outworda  between  the 
n  line  and  the  internd  pudio  veiwelB. 
I.  fi.~Exiractioti  of  Ikt  nUrne  b<j  tht  f«Tctp»,  a,  held  in   the  right 
id,  the  blades  being  nteadied  on  the  stone  by  the  left  .hand. 
Fig.  (1  shows  a  modified  operation  for  atone,  the  incision  passing 
backwards  in  the  middle  line  throagh  the  proetate  and  front  of  tb« 
rectum.     (3fetliaii  RKto-pmslfitk.) 
Fig.  I)  hi»  ahowB  the  result  of  the  section. 

LITHOTOMY. 
Lithotomy  ia  the  operation  in  which  a  passage  is  cat  thtcogh  into 
the  bladder  for  the  extraction  of  calculi  or  foreign  bodies  geneTsllj. 
Every  variety  of  operation  which  the  ingenuity  of  surgeons  conld  con- 
e  for  reaching  the  bladder  has  been  attempted  ;  but  we  shall  con- 
tent onrsclTes  here  with  describing  the  methods  of  operating  employed 
in  England.    A  special  article  will  treat  of  lithotomy  in  the  female. 


Sl-R(.ll-\ 


■;  Pf.niNKiM. 


By  the  perineum  iH  meant  the  layers  of  muscular  and  fibrous  lissDen 
which  fill  in  the  triangular  interval  between  the  rami  of  pubea  and 
ischium  and  the  anuK  :  further  back,  and  on  either  side  of  the  anus,  ia 
the  ischio-rectal  fonna.  Iteneath  the  perineum,  and  partly  in  its  snb- 
stance,  are  the  urethra,  the  bulbous  and  membranous  portions,  the 
prostate  and  neck  of  the  bladder,  and,  further  out,  the  trunks  of  the 
internal  pndic  vessels  and  nerve. 

The  aurfacf  markiiige  arc,  in  the  middle  line,  the  nretbra  with  the 
bulb  ;  behind  this  a  slight  depression  can  bo  made  out  which  cor- 
responds to  the  oentml  tendon  of  the  perineum,  and  further  back  still 
is  the  anna.  In  front  is  the  root  of  the  scrotum,  with  ita  median  rapht'. 
The  fossa  at  the  side  of  the  urethral  tube  is  limited  externally  by  tbo 
rami  of  the  pubes  and  ischium.  Behind  it  loses  itself  in  the  iechio- 
ret^tal  fossa. 

The  skin  is  thin,  brownish,  and  elastic,  being  covered  with  scattered 
hairs  and  sebaceous  follicles.  Beneath  the  skin  is  the  superficial  Eaana 
disposed  in  two  layers,  of  which  the  superficial  contains  non  striated 
muscular  fibres  and  becomes  continnons  with  the  tatty  layer  on  tho 
thighs  and  in  the  i^ehio-rectal  totew.  The  deeper  layer  of  the  super- 
ficial fascia  is  thin  and  membranous  ;  it  is  attached  externally  to  the 
rami  of  pubes  and  ischium,  posteriorly  to  the  base  of  the  triangular 
ligament,  and  looping  aronnd  the  scrotum  in  a  itide  sheet,  passes  np  to 
the  abdomen  and  around  the  penis..  On  the  atidomen  it  is  attached  to 
Poupart's  ligament  and  to  the  outer  lips  of  the  crest  of  the-  ilium. 
This  deeper  layer  of  the  superficial  fascia  plays  a  most  important  put 
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of  mptnred  urethra,  for,  TbiUt  preventing  the  nrine  from 
puaing  down  the  thighs  or  into  the  isohio-rectal  foiwe,  it  guides  it  up 
on  (o  the  abdomen  by  waj  of  the  ecrotum  and  penJH,  and  in  the 
direction  of  the  spermatic  cord.  This  layer  of  fascia  covers  in  an  im- 
portant  tri&nguhtr  space,  limited  by  the  following  muscles  :  externally 
by  the  erector  penis,  posteriorly  by  the  transveraus  perinei,  and  in  the 
middle  line  by  the  accelerator  ariuffi.  Under  this  fa«^a  are  foand  the 
i-nperficial  perineal  brancbcH  of  the  int«niitl  jiudic  vessels  and  nerve, 
imd,  proliubly,  the  small  transverse  perineal  branch  of  artery.  In  the 
'depths  of  the  space  is  seen  the  triangular  ligament  of  tho  urethra,  or 
the  true  deep  perineal  faacia.  Into  this  triangle  the  nurgeon  plnnges 
the  knife  in  the  beginning  of  the  lateral  operation  of  lithotomy  to 
reach  the  groove  in  the  staff  between  the  two  layera  of  the  triangalar 
ligament,  and,  catting  backwards  and  outwards  to  the  interval  between 
the  anuB  and  the  ischial  tuberosity,  divides  perhaps  the  superficial 
perineal  branches  of  vessel  and  nerve,  the  transverse  perineal  muticle 
VbA  vesaeU,  the  inferior  luemorrhuidal  vessels  and  nerve,  the  base  of 
the  triangnkr  ligament,  the  compressor  uretbne,  and  the  wall  of  the 
urethra  itself. 

The  central  tendon  of  the  perineum  ia  the  spot  in  front  of  the  anas 
in  which  the  posterior  fibres  of  tho  accelerator  urinie  and  the  anterior 
Sbres  of   the  levator  ani  join  with   the  insertion  of  the   transverse 

nscle  of  the  perineum. 

The  triangular  ligament  or  deep  perineal  fascia  is  a  double  fihrooa 
lyer  which  fills  up  the  anterior  part  of  the  pelvic  outlet,  and  steadies 
itite  urethra  in  its  course  beneath  the  pubic  symphysis,  between  the 
ipcostate  and  the  bulb  of  the  urethra. 

The  superficial  layer  of  the  ligament  covers  the  compressor  urethra;, 
,lfae  internal  pudic  vessels  and  nerve,  the  branchex  to  the  bulb  and  to 
Cowper'a  gland.  It  ia  lost  externally  on  the  rami  of  the  pubes  and 
iKhinm  ;  in  front  it  is  attached  to  the  pubic  symphyris  :  and  posteriorly 
It  is  joined  to  the  base  of  the  deep  layer  of  the  triangular  ligament, 
and  is  in  connection  with  the  deep  layer  of  the  superficial  fascia  which 
has  dipped  down  behind  the  transvereo  muscle. 

The  deep  layer  of  the  triangular  ligament  is  a  fascia  stretched  across 
the  pubic  arch.  Posteriorly  it  is  in  connection  with  the  capsule  of  the 
and  the  pelvic  fascia.  It  is  so[)arated  from  the  superfitnal 
tyer  by  the  internal  pudic  vessels  and  nerve,  the  compreaxor  of  the 
'Membranous  part  of  the  urethra,  and  the  artery  of  the  bulb. 

If  the  knife  is  brought  too  far  forward  in  the  kteral  operation  the 
artery  t^  the  bulb  would  bn  in  danger  of  being  divided. 

Both  the  layers  of  the  triangular  ligament  arc  pierced,  at  about  an 
inch  bebw  the  symphysis,  by  the  urethra,  and  higher  np  by  the  donal 
of  the  penis  in  its  course  to  the  prostatic  plexua. 

The  neck  of  the  bladder  is  partly  behind  the  prostate  gland,  partly 
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mirrounded  hy  it.  It  is  steadied  in  its  position  by  the  wings  ot  the 
pelvic  (Focto-Tesical)  fascia  passing  inwards  ander  the  name  of  Uie 
lateral  tme  vesical  ligament.  This  same  fniicia  surrounding  the  pros- 
tate in  also  connected  with  the  back  of  the  ptibes  and  the  bladder  under 
the  pubo-prostatic  or  anterior  true  ligaments  of  the  bladder.  PassJi^; 
down  to  the  side  of  the  prostate  are  the  anterior  fibres  of  the 
levator  nni. 

After  tho  knife  bus  reached  the  groove  in  the  staff  it  is  made  to 
travel  on  from  the  membranoas  part  of  the  urethra  through  tJie  sido 
(left)  of  the  prostate  and  the  neck  of  the  bladder,  dividing  in  its 
course  a  few  fibres  of  the  levator  aiii. 

Porilinn  a»d  rimne  of  i„d,'imi'  t»  iIk  hiem!  oj-rrolioii.—The  saper- 
ficial  incision  should  not  be  started  too  far  forwards  lest  the  bulb  of  the 
urethra  or  its  aretry  be  injured.  The  surgeon  must  feel  for  the  promi- 
nence of  tho  bulb  at  about  1^  inches  in  front  of  the  anus  of  the  adult, 
and  should  ptnnge  his  knife  boldly  in  towards  the  membranous  part  of 
the  urethra  behind  the  bnlh  and  close  to  the  left  side  of  the  median  line. 
Nothing  is  gaiued  by  keeping  the  point  of  the  knife  well  forward  nt 
the  commencement  of  the  operation ;  the  ripping  np  of  so  much  of  the 
canal  is  nndesirable.  This  incision  must  eitend  to  a  point  between 
the  tubcrosily  iin^  the  anus,  and  n  little  nearer  to  tho  former,  wrell 
liack  into  the  ischio-rectal  fos^a,  so  that  the  inferior  extremity  of  the  ' 
passage  cut  into  the  bladder  may  t>o  the  most  capacious  part,  and  so 
that  urine  may  have  nn  impediment  in  its  flow  to  the  exterior  of  the 
perineum.  It  is  well  also  that  the  operator  endeavour  to  hit  the  stttff 
in  the  first  plunge  of  the  operation  :  if  this  be  e'ffected  the  following 
I>arts  will  have  been  divided  by  the  time  that  tho  knife  has  emerged 
from  the  iscbio-recta]  fossa  :  skin  and  superficial  fascia,  branches  of  tho 
sujierficial  perineal  vessels  and  nerves,  the  transverse  [lerincal  vessels 
and  muscle,  the  base  of  the  triangular  ligament,  the  mombranooB 
part  of  the  urethra  with  the  compressor  nrethne,  the  inferior 
lunmorrhoidal   vessels  and    nerves,  and   the   fat   in   the   isduo-rectal 

Now,  before  this  incision  is  made,  the  surgeon  must  have  obtained  ■ 
thorough  knowledge  of  the  anatomical  position  of  the  tubtrosity  and 
the  ramus  of  the  ischium,  the  anus,  and  the  rectum.  He  must  i 
himself,  by  introducing  his  finger  into  the  bowel,  that  the  rectum  i 
not  distended  with  fmces  and  bulging  into  the  ischiorectal  fossa,  for 
if  this  be  the  case  it  will  stand  in  great  danger  of  being  wounded  ai 
the  knife  passes  IiackwardB  through  the  fat  in  the  fossa.  While 
left  index-Snger  is  in  the  rectum  it  will  be  wtU  to  feel  hy  it  the  staff 
in  the  bladder  and  urethra,  and,  possibly,  the  calculus. 

If  the  incision  be  taken  too  far  outwards  and  the  point  of  the  knife 
be  allowed  to  travel  up  under  the  ischium,  the  internal  pudjc  veneb 
would  be  in  peril.     The  dangers  in  connection  with  the  last  part  of 
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n  will  be  the  woanding  of  the  reetom  or  the  intenial  podic 

Sreoiul  \iu-U\na. — Although  we  arc  in  the  hjtbit  of  speaking  of  the 
first  nnd  second  iiicisiona  In  lateral  lithol/)my,  it  mast  uol  bo  Eopposed 
tbut  tho  operator  ia  to  make  only  two  with  his  kiiifc.  On  the 
«ontnirf ,  he  may  h*»e  to  draw  his  knife  several  titntw  from  before 
boakwnnls  in  making  the  opening  into  the  perineum  and  ischio-rectal 
)rdii^  lo  his  experience.  By  the  second  inuision  one  meanii 
the  deepest  part  of  tho  cutting  openition  by  means  of  which  the 
groove  of  the  staff  is  laid  bare,  and  the  proatate  and  neck  of  the 
bladder  are  incised.  The  surgeon  introdncce  bis  left  index-iinger  into 
the  front  of  the  woand  nnd  fccts  the  grooved  staff  In  the  meinbranoua 
part  of  the  urethra.  lie  then  makes  the  nail  of  the  finger  a,  guide  for 
the  knife  to  roach  the  groove.  The  point  of  the  knife  being  thua 
>ngage<I  in  the  groove,  the  surgeon  feels  with  certninty  that  all  is 
;olng  wall,  and  be  makes  the  knife  to  travel  on  in  the  groove  until  a 
rush  of  bloody  urine  informs  bim  that  lie  bus  renuhnd  the  hbulder. 
The  back  of  the  point  of  tho  knife  most  be  made  to  ruh  firmly  along 
the  groove  tbo  whole  way,  lest  it  wander  ont  between  the  bladder  and 
rectum  and  fail  to  enter  the  bladder.  The  knife  must  be  then  with- 
drawn, with  the  handle  depressed,  so  as  to  enlarge  the  bladder 
opening. 

The  parta  which  are  necessarily  divided  are,  the  base  of  the  triangnlar 
ligament,  and  perhaps  a  few  fibres  of  tho  accelerator  urime.  the 
nrcthra  between  the  laj'ers  of  the  ligament,  and  the  compressor 
nrethrK.  Then  the  prostate,  and  its  capsule  derived  from  the  pelvic 
fawia,  and  the  ni-ck  of  the  bladder.  In  the  adult  this  incision  ia  best 
limited  to  the  prostatic  part  of  the  Lbtdder,  lest,  the  pelvic  fascia  being 
freely  divided,  urine  find  its  way  into  the  loose  tissue  in  the  floor  of 
tbe  pelvis,  and  infiltration  ensue.  But  in  the  child  it  is  impoosible  to 
keep  the  incision  in  such  narrow  limits,  on  account  of  the  exceedingly 
■mall  dimensions  of  that  gland. 

The  incision,  however,  must  not  be  too  cramped,  especially  in  the 
child,  lest,  on  account  of  the  slender  connections  of  the  neck  of  the 
bladder,  the  whole  viseus  bo  poshed  up  into  tho  [lelvis  by  the  finger 
which  seeks  the  stone.  Xo  doubt  many  of  the  cases  in  which  no  stone 
has  been  found  at  tho  time  of  the  operation  have  been  conseqnent 
upon  the  incision  into  the  bladder  not  being  projwrly  made. 

Knowing,  then,  that  he  has  opened  the  neck  of  the  liladdor,  the 
Hurgeon  passes  the  left  index-finger  on  to  the  groove  in  the  staff  and 
workfl  it  over  the  concavity  of  tbe  staff  into  the  bladder,  hooking  down, 
as  it  were,  tbe  staff  in  the  endeavour  to  reach  tbe  interior  of  the 
bladder.  Then  he  feels  for  the  stone,  nnd  having  his  finger  against  it, 
he  re(|neet8  hia  aanstaut  to  withdraw  the  staff.  Tho  Gngor  thus  intro- 
'duoed  dilates  the  wound,  and  over  it  is  passed  the  forceps ;  the  stone 
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is  seiied  and  worked  oat  bj  lateral  movementB.  It  moat  not  be  pulled 
sU'sight  out,  lest  damage  be  done  bj  laceration.  If  the  atone  is  very 
Urge,  a  nick  may  he  made  into  the  right  aide  of  Ihe  proetate,  or  if  it 
proves  to  be  a  calculus  of  enonnons  die  it  must  be  crashed,  or  the 
sapra-pubic  operation  mnat  be  at  once  performed.  A  '  petticoated  • 
tube  may  lio  introduced  into  the  bladder,  and  there  left  if  there  Becniic 
to  be  much  bwrnorrbage  ;  a  eyringeful  or  two  of  cold  water  will 
generally  be  enongh  to  check  oozing. 

The  following  rules  deserve  the  attention  of  the  yonng  litbototnist. 
Never  cut  a  patient  nnleas  yon  can  strike  the  stone  when  you  are  about 
to  operate.  Let  your  first  incision  be  free,  so  aa  to  get  plenty  of  room 
for  the  second,  which  should  not  be  made  too  far  forwards  nor  ot  too 
limited  an  extent.  Be  sure  to  lay  the  stall  well  bare  before  running 
the  knife  towards  the  bladder.  Never  allow  the  staff  to  be  withdrawn 
until  yon  have  touched  the  stone  with  yonr  index-finger.  Take  no 
thought  of  dash,  display,  time,  or  lookers-on,  bat  proceed  step  by  step 
with  care  and  certainty.  If  the  rectum  is  prolapsed  as  yon  axe  about 
to  commence,  do  not  diminish  the  space  required  for  yonr  incisions  by 
returning  the  protruded  part. 

The  mettiiin  ojxralian. — By  the  'median  operation'  is  meant  the 
removal  of  a  stone  from  the  bladder  bynD  incision  through  the  middle; 
line  of  the  perineum.  This  method  of  procedure  was,  in  late  years, 
revived  by  Allarton,  who  was  of  opinion  that  the  bladder  could  by  its 
means  be  opened  with  much  leai  iiijary  to  tissues.  espeutaUy  aft 
regards  the  pelvic  fascia,  and  with  less  risk  of  damaging  important 
arterial  branches,  such  as  the  artery  of  the  bulb  and  irregular  tmnlca 
from  the  internal  pudic. 

A  fnll-sixed  staff,  with  a  groove  running  along  the  convexity,  having 
been  introduced  into  the  bladder,  the  patient  is  tied  up  in  the  DStial 
way.  The  surgeon  then  introduces  Uis  left  index-finger  into  the 
rectum,  and,  feeling  the  staS  in  the  nrethia,  keeps  the  end  of  the 
finger  against  the  apex  of  the  prostate  gland.  The  point  of  the  knife 
is  now  plunged  into  the  perineum  about  J  inch  in  front  of  the  anus, 
the  liackof  the  knife  being  directed  towards  the  rectum.  The  inctaion 
is  then  carried  forward  in  the  middle  line  of  the  perinenm  for  about 
an  inch.  The  urethra  having  been  opened  at  the  triangnJar  ligament, 
a  button-ended  probe  is  pushed  along  the  groove  of  the  staff  into  the 
bladder  ;  the  staff  is  then  withdrawn.  The  finger  then,  following  the 
track  in  which  the  probe  lies,  makes  its  way  into  the  bladder  and  feels 
the  stone.  The  finger  being  kept  against  the  stone,  and  dilating  the 
wound  the  while,  prepares  the  way  for  the  forceps,  and  the  stone  is 
c.\twcted, 

lieinarha, — This  operation  answers  well  for  the  extraction  of  a  tomII 
stone  or  of  a  small  foreign  body ;  but  these  are  just  the  cases  in  which 
lithotrity  can  nsually  be  employed  with  advantage.    Moreover,  omaU 


bodies  csD  well  be  removed  by  the  lateral  method  :  for  it  is  not,  aa  a 
rale,  the  incisioD  into  the  bladder  which,  in  fatal  caaen.  causes  the  un- 
fortunate result,  bat  the  lacemtlon  of  the  parts  which  is  necesutated 
by  the  removal  of  a  large  stone.     The  larger  the  stone,  the  more  un- 
fnvoarable  the  pn^osis.     Certainly  there  is  less  risk  of  hnmorrhage 
I  following  on  the  median  than  on  the  lateral  operation,  and  less  risk  of 
I  opening  up  the  reflections  of  jielvic  fascia,  and  of  death  occurring  from 
I  nrinary  in&ltration  into  the  connective  tissue  of  the  pelvis.    But  as 
I   the  incision   lies  so  far  to  the  front  of    the  pelvic  outlet,  there  is, 
I  evidently,  little  chance  of  being  able  to  remove  a  large  alone  by  the 
1   median  operation.     If,  to  obtAin  greater  sgiace,  the  inuiuon  is  token 
I  far  forward,  the  bulb  would  be  cut :  if  taken  backward  the  T«ctum 
1  would  lie  opened. 

Tha '  media-tatrriil  'operation  is  performed  much  in  tho  same  manlier 
IS  the  median,  but  in  order  to  obtain  more  room  for  reaching  and  ex- 
inwting  the  stone,  the  incision  is  carried  btiokwardH  and  outwards  frum 
the  membranous  part  of  the  urethra  into  the  ischio-reclol  fossa. 

By  the  use  of  Buchanan's  rectangular  staff,  the  angle  of  which  is 
,  made  to  project  well  into  the  perineum,  the  bladder  is  reached  with 
I  great  ease. 

Dupnytren's   bilateral   operation   was   introduced    with   a   view   to 

f   obviate  the  risk  of  wonnding  the  bladder  nnnecesaarily,  or  of  cutting 

J   beyond  the  limits  of  the  pelvic  faacia.  as  it  surronnds  the  prostate. 

Both  lobes  of  the  prostate  being  divided,  it  is  held  that  ample  room  is 

[   obtained  without  further  cutting  or  rough  dilatation.     The  operation 

s  rarely  performed  in  England,  because,  since  the  days  of  Cheselden 

and  Listen,  the  simple  lateral  operation  has  been  found  to  fulfil  almost 

,  every  requirement. 

The  staff,  which  has  a  wide  median  groove  in  its  convexity,  is  passed 
I  and  held  In  the  usual  way,  and  the  surgeon,  with  his  left  forefinger 
I  inti'oduced  into  the  rectum,  m,akes  a  crescentic  incision  just  in  front  of 
L  the  anus,  the  convexity  being  directed  forwards.  The  ends  of  the  in- 
re  carried  round  into  ortcb  iKchio-reclal  fossa.  Cutting  down, 
f  layer,  and  guarding  well  the  rectum,  the  surgeon  at  last  ex- 
B  Staff  as  it  lies  in  the  membranous  part  of  the  urethra 
■  hXXlX.,  Fig.  2).  Guided  by  the  groove  on  the  stalf,  the  lilha- 
ftomt  fnrhi  is  then  introduced  into  the  bladder,  the  concavity  being 
I  turned  upwards  (Fig.  3  />■>).  The  staff  is  now  withdrawn,  and  the 
I  lithotome  turned  with  the  concavity  directed  downwards.  The  surgeon 
I  then  presses  a  button  on  the  handle  so  that  the  hidden  blades  start  out 
f  of  the  Ilthotomc  and  effect  the  section  of  the  two  sides  of  the  prostate 
t  the  instrument  is  witbdrnwri.  The  Dmiiuot  of  separation  of  tbv 
I  blades  and  consequent  section  of  the  lobes  of  the  prostnte  can  be 
amngcd  beforehand  bv  the  adjustment  of  a  screw  (Fig.  3).    The 
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liihotome  huving  been  withdrawn,  the  caIcoIus  is  extracted  in 

Sur};eoiiB  have  occasioDally  removed  Htotipa  from  the  bladdei 
cutting  through  the  anterior  wiill  of  the  rectum  ;  but  it  is  not  im 
eary  to  mure  than  allude  to  the  fact  timt  Huch  an  opiiratian  bus  1 
perfoi'mcd. 

PLATK  LXXX. 
SUPRA-PUBIC  OR  'HKiH'  OPERATION. 

Fig.  1, — Aatero-fHinlerifir  iiirtfian  npf/i'ou,  showing  the  thickness  of  C 
perineum  and  the  position  of  bladder  and  rectum,  and  a  sound,  a,  w] 
a  hidden  blade,  />,  which  ie  made  to  travel  from  the  interior  of  1 
bladder  through  the  abdominal  wall  in  the  supra-pubic  region,  c.  Pi 
Btate ;  <-',  seminal  veaicle :  •■",  recto-vesical  pouch :  il.  symphyn 
f,  bulb  ;  e',  testis  ;  /,  bladder  distended  by  fluid. 

Fig,  2.— High  operalirin.—Sei^tim  in  liaraaHm.—tt,  Bistoury,  pin 
into  the  small  wound  mods  by  the  sharp  gnide,  li ;  If.  jioint  of  ^ 
passing  through  thickness  of  abdominal  wall.     The  distended  bladd* 
the  rectum  and  the  prostate  are  also  shown. 

Fig.  X — IncUioH  into  Ike  bliitlder.f,  previously  distended ;  the  bistooi;^ 
a,  the  edge  being  directed  towards  the  pubea,  the  back  resting  iip~^^ 
the  curved  index.Qnger  of  the  left  hand. 

Fig.  A.—DilalaiioH  nf  the  icomid.—E^mctiim  nf  Ih'  flnnr. — a,  Ho 
or  elevator  raising  the  stone,  c.  The  wound  is  dilated  by  n  gor| 
held  by  an  assistant,  and  by  the  operator's  left  indox-finger. 

Fig.  b.—  ExIriii'liou  of  ealeulvt,  f,  by  the  forceps  :   t,  the  thtunb  a 
fourth  finger  being  passed  thivugb  the  rings  of  the  forceps.     The  lof 
hand  steftdies  the  foruepa  nearer  the  wound,  and  helps  iu   ttactidf 
d  and  iP,  edges  of  wounds. 

Fig.  G.—  Vieir  of  the  iiilerior  of  thr  bladder,  the  upper  and  back  p 
having  been  removed,  so  na  to  show  the  line,  e,  of  tba  hypogutl 
faction ;  •/,  the  incision  for  the  median  operation  ;  /.  /,  shows  t 
bilateral  siection  of  Dnpuytren— the  half  on  the  left  idde  would  pral 
nearly  indicate  the  line  of  incision  in  the  English  operation  ; 
urctera ;  h,  Eeminal  vesicles.  The  body  and  rami  of  the  pubee  ■ 
marked  in  dotted  outline. 

SrmilCAL  ASATOMV  IIF  THE  Si  I'BA-I-DhlC  REfiUlS. 
When  tbc  bladder  of  the  adult  is  empty  it  bes  deeply  in  the  pelv^ 
bidden  behind  the  pubes:  but  when  distended  it  rises  high  up, 
nearly  to  the  umbilicus,  and  pn.ihca  up  with  it  the  peritoneum,  leaving 
always  the  snrfave  of  the  bladder  behind  the  anterior  al>duminal  wall 
bare  of  serous  coat  Of  this  fact  the  aui^eon  tjikes  advautage 
operatiomt.    The  tkin  of  this  part  of  the  abdominal  wall  is  thicl 
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ftboTO  the  pubcs  by  a  cODsidentble  addition  of  &t,  constituting  in  the 
female  the  tnons  venoris,  The  region  in  the  middle  line,  correaponding 
to  tho  linen  alhn  beneath,  is  covered  by  n  longitudinal  slrcak  of  hairs. 
TliD  skin  in  this  line  is  a  little  dnrkened,  and  beneath  may  be  roodo 
ont  thit  furrow  between  the  recti  abdominis  ;  but  in  a  very  fat  subjeot 
the  situation  of  the  linea  alba  uin  only  be  distini^ahed  by  dniwiii); 
a  line  on  the  surface  from  the  symphysis  pnbis  to  the  ensiform 
cartilage.  The  amount  of  fat  in  tho  saporfioial  fascia  Taries  ;  it  is,  ag 
a  role,  more  abundant  in  women  than  in  men.  and  may  incroase  to 
sncfa  an  extent  in  either  case  a»  to  rendvr  the  wound  in  the  high 
Operation  for  stone  exccwively  deep. 

On  either  side  of  the  linea  nlbu  is  the  rectus  abdominis  in  its  sheath ; 

the  muscle  is  narrower  near  the  pnbeathan  elsewhere.    In  front  of  the 

rectiis  in  this  neigh lionrhood  is  the  pyrnmidalls,  nn  arces-sory  mu8cl«, 

which  is  inoerted  into  the  linea  alba.     The  rectos  arises  from  the  crest 

and  symphysis  of  the  pubes,  and  poaiung  straight  upwardn  in  inserted 

into  the  cartilages  of  the  lower  true  ribs.     Tho  Itorders  of  the  muscle 

are  thinmtr  than  the  middle  jiortion,  and  along  the  outer  edge  i»  seen 

I  «  aomawhat  crescentic  marking,  corresponding  to   the  border  of  the 

■  and  the  ending  of  the  Heshy  fibres  of  the  oblique  muscles  in  the 

s  ;  this  is  allied  the  linea  semilunaris.     The  deep  epignatric 

ry,  S  branch  of  the  external  iliac,  lies  so  fer  away  from  the  inner 

I  border  of  the  rectus  that  it  is  inno  danger  of  being  wounded  in  supra- 

I   pubio  lithotomy. 

Behind  the  lowest  part  of  the  rectus  no  sheath  is  found,  but  the 
'  mo-icle  lies  upon  a  layer  of  condensed  connective  tissue  known  us  the 
tinnaversalis  fascia,  which  varies  much  in  charocter,  being  sometimes 
thick  and  strong,  at  others  loose  and  lax,  or  impregiiated  with  fit.  It 
Beinrntcs  the  posterior  surface  of  tho  anterior  wall  of  the  abdomen 
from  the  peritoneum  and  the  distended  bla<Ider,  and  is  often  lirmly 
attached  to  the  linea  alln. 

Tho  remains  of  the  nrachns  and  of  the  two  hypogaatric  arteries  are 
'   found  between  the  peritoneum  and  the  recti. 

When  the  bladder  is  distended  this  layer  of  connective  tissne 

1   becomes  thinned  ;    bat  it  is  nevertheless   somewhat  tough,  like   the 

I  sheath  of  an  artery,  and  may  reijuire  to  be  cautiously  divided  bya  crn- 

n.     It  is  quite  possible  to  rcneb  tho  bladder  from  above  the 

[  pnbea  without  having  distended  the  viscns  with  water  ;  but  in  doing 

Is  care  must  bo  taken  not  to  wound  the  fasdnl  layer  unnecessarily. 

f  If  the  bladder  lie  previously  distended  the  opemtion  Is  facilitated  by 

I  recognition  i  to  strip  up  the  serona  pouch  is  an  easy  taslc 

The  catheter  introdnced  into  the  bladder  by  the  nrethm  is  useful  as 

a  guide.    If  the  coats  ar«  liypertrophied  there  may  be  some  tronble  in 

«str«Qling  the  stone,  but  the  inoiuon  in  the  front  of  the  vtscus  must 

not  be  taken  down  too  far.  lent  the  veina  of  the  neok  be  injnred. 
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Ol-ERATION. 

The  high  operation  is  performed  in  England  when  the  stone  is  ti 
large  to  lie  eitractod  by  the  pciinetim.    Mr.  Holden  says  ('  Landmarks  *) 
thnt  Jean  de  Dot,  a  smith  at  Amsterdam,  cut  himself  in  the   linea 
a!l«,  aliore  the  pnbes,  aud  took  out  of  his  bladder  a  stone  as  Urge  t 
hen's  egg.   '  The  stone,  the  knife,  and  the  portrait  of  the  operator,  mny 
be  seen  to  this  day  in  the  museum  at  Loydeo.' 

The  operation  is  unsatisfactory  on  account  pf  the  freqaeney  of 
injury  to  the  peritoneum,  and  also  on  account  of  the  danger  of  urinury 
infiltration.     About  one  in  three  is  the  proportion  of  suocessi. 

The  operation  is  thus  performed  ;  the  patient  is  pkced  on  hia  hock, 
aud  an  incision  three  or  four  inches  in  length  is  made  in  the  middle 
Hue  down  to  the  pubic  sympbyais.  A  catheter  introduced  by  the 
nrethra  is  steadily  held  by  an  assistant,  the  handle  being  well  de- 
pressed so  as  lo  make  the  beak  approach  the  hypogastric  region  in  tfae 
middle  line.  This  will  be  a  sufficient  guide  to  the  sui^on  without 
injection  of  the  bladder.  The  operator  will  work  through  the  lower 
pirt  of  his  incision,  keeping  close  towards  the  pubes,  cntting  through 
the  fibrous  structures  of  the  linen  alba.  Having  divided  the  trans- 
versalis  fascia,  he  will  strip  up  the  peritoneum  with  his  fingers,  aud 
feel  down  behind  the  pnbes  for  the  end  of  the  catheter,  over  which  he 
will  make  an  incision.  A  soft  gum  elastic  catheter  will  be  allowed  to 
remain  in  the  bladder  for  a  few  days,  and  a  tube  in  the  wound  so  bj 
keep  urine  from  the  wound. 

Though  this  operation  is  performed  but  rarely  in  the  present  day. 
nevertheless  a  deformed  pelvic  ontlet,  or  anchylosed  femora  will  <k 
sionally  render  its  selection  imperative.  There  are  several  methods  of 
performing  it  described  ;  but  the  simple  one  to  which  we  have  jnat 
called  attention  is  to  be  preferred.  A  scalpel,  scissors,  director,  dis- 
Hecting  forceps,  catheters,  calcnlus  forceps,  retractors,  needles  aod 
sutures  will  lie  all  the  instrumeiita  that  are  required. 


TUM< 


.■■  TriE  Bladdf.r. 


In  the  Fematf. — For  more  than  a  century,  tumours  in  the  female 
bladder  have  been  removed.  Some,  having  protruded  through  ( 
meatus,  were  ligatnred  or  fcraaeured  ;  others  were  reached  by  dilating 
the  urethra,  and  were  then  ligatured  or  scraped  off.  Bnt  in  the  ye«r 
187'.),  the  author  (Mr.  A.  T.  Norton)  excised  a  sessile  paiiilloma  abont 
an  inch  square,  situated  on  the  trigone,  the  operation  being  followed 
by  death  on  the  twelfth  day  ;  and  in  the  same  year  he  removed  a  second 
successfully  in  a  similar  manner,  the  patient  having  no  recurrence  ftt 
the  present  date. 

In  the  first  case,  the  tumour  occupied  the  trigouu.  and  the  opeiation 
performed  was  as  follows : 


I 

I 


t 


Spriug  scisaora  were  inHirtod,  one  bUde  into  the  blndder,  and  Uie 
other  into  the  vugina,  up  to  the  level  of  the  tmnoar  ;  the  vaginal  wall 
una  thea  sepamted  from  the  bhtdder  wall,  and  then  the  whole  thick- 
ness  of  the  bladder,  including  the  growth,  was  cut  away  with  Brissore, 
and  the  va|[inal  wall  reunited  with  sutures.  Instead  of  reuniting  the 
'vaginal  wall,  it  is  much  better,  in  order  to  prevent  septicasmia,  to  keep 
ap  continual  antiseptic  irrigation,  and  to  leave  the  reunion  for  a  second 
operation  when  the  parts  have  recovered  themsolres.  In  the  leoond 
case,  the  tumour,  also  a  papilloma,  was  on  the  front  of  the  bladder. 
The  bladder  was  opened  through  the  urethra  and  vagina,  and  the 
tumour  waa  exeisod,  antiseptic  irrigation  kept  up,  and  a  month  later, 
when  nil  parts  had  healed,  the  conununir^tion  between  the  bladder 
and  vaginu  was  operated  upon,  and  cured  after  the  manner  of  an  ordi- 
nary veaico- vaginal  fistula. 

In  the  male,  tomuun  may  be  removed  by  perineal  or  by  supra-pubie 
cystotomy. 

In  Slcin  a  '  Stndy  of  Tumours  of  the  Bladder '  is  reported  a  case  by 
Billroth,  in  18T4  ;  a  tumour,  the  size  of  the  fist,  in  a  boy  twelve  years 
of  age.  Lateral  incision  waa  made  in  the  perineum,  bat  the  si w  of 
the  tumour  rendered  ita  extraction  imposaible.  A  anpni-pubia  incision 
van  then  made  withoat  injury  to  the  peritoneum,  and  to  give  auffioient 
room  both  recti  muscles  were  cut  acroaa  at  their  attachment ;  a  tmna- 
verse  incision  was  then  made  into  the  bladder.  The  tumonr,  which  was 
found  to  be  connected  with  the  muiKular  coal,  was  separated  from  ita 
atlachmenta  by  the  finger-nail.  Two  arteries  were  tied,  and  the 
ligatures  brought  out  through  the  upper  incision.  A  drainage-tnbe 
■was  drawn  through  the  bladder  and  brought  out  at  the  perineal  in- 
cision. On  the  fifth  day,  the  woand  granulating  freely,  the  drain^e- 
tube  was  removed.  In  thirty-four  days  the  wound  had  closed,  and  the 
patient  was  discharged  cured. 

Saiira-pubie  ci/KTaf ioh  .  — The  bladder  is  to  be  first  distended  with  dis- 
infectant aolntion.  An  incision  some  three  inches  in  length  ie  made  in 
the  mesial  line  immediately  above  the  pubcs  ;  after  dividing  the  linea 
alba,  the  finger,  handle  of  knife,  or  dissecting  instrument  scpamtes  the 
tissues  cloae  to  the  body  of  the  pubes,  till  the  bladder  is  felt.  The 
blndder  being  exposed  may  be  drawn  up  by  ligature,  passed  through 
hdf  the  depth  of  its  waU,  and  not  penetrating  its  cavity.  The  bladder, 
drawn  in  {lart  outside  the  abdominal  incision,  and  there  held  by  the 
ligature  or  tenaculum  forceps,  may  now  be  opened  gradually  and  care- 
fully to  a  suDicient  extent,  and  the  contents  allowed  to  escape.  If 
now  there  should  not  be  sufficient  space  to  get  freely  at  the  tumour, 
the  pubic  Httacbmeuti*  of  the  recti  may  be  in  part  or  wholly  separated, 
Billroth'*  case.  Next,  in  order  to  expose  the  tumour  the  rectum 
may  be  plugged  to  the  required  extent  by  ajionges  or  by  a  distensible 
■ir-bag,  thus  pushing  the  bladder  and  tumonr  upwards  and  forwards  to 
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the  abdominal  opening.  The  tnmour  may  then  be  removed,  oooonling 
to  the  circnmstancea  of  the  cose,  bj  the  finger-nail,  the  scoop,  bcwusear, 
or  thermo-caDtery. 

The  operation  being  completed,  the  eitreme  danger  of  the  urinary 
aecretioQ  being  in  contact  with  a  raw  wound  has  to  be  reiDCittbdrcd  ; 
there  can  be  no  doubt  that  complete  drainage  and  eTen  irrignlion  ore 
in  these  operations  a  very  real  neeeeaity.  utid  for  that  purpone  it  mn&l 
be  surely  wiser  to  open  the  bladder  through  the  perinenm  and  let  the 
dralnage-tabe  be  oontinaonfi  through  the  upper  and  lower  opciiin){B. 

Sir  Henry  Thompson  has  hod  a  series  of  clipper  forcepa.msde  of 
different  sizes  and  shapes  for  the  purpose  of  cuttiug  the  growth  from 
the  bladder-walL  They  can  !«  used  either  in  the  perineal  or  the  supra- 
pubic opemtioa 

The  inoisiotis  for  the  removal  of  a  tumour  from  the  bladder  by  w»y 
of  the  perineum  are  the  same  fts  for  lithotomy,  the  Isteral  i 
being  (he  preferable. 


PLATE  LXXXI. 

OPERATIONS  PRACTISED  ON  THE  GENITAL  ORGANS  OP 
WOMEN. 

CVTriNG  F»B  STII-NE   is  WliMEX. 

Fig.  1. — Anatomy nf  the periatal Trg'ioa  iuieomen. —  C,  Anal  sphincter; 
C,  constrictor  vaginffi  ;  P,  unns  :  V,  vagina  ;  «,  clitoris  ; 
nrinarini' ;  ui,  m,  superficial  branch  of  the  internal  pndic  artery  : 
clitoric,  or  deep  branch ;  /,  /,  transverse  muscle  ;  >',  i,  middle  apoueurosis ; 
a,  n,  internal  pudic  artery  ;  /,/,  gluteus  maximus  ;  r,  levator  ani. 

Fig.  'l.~Tke  rtftibular  ojm'alioH  in  ummeii. — Melkod  n/  f.iijrane,— 
Fiml  iiifp  of  the  operalitm. — .4,  Curvilinear  incision  practised  in  th' 
veatibule,  and  designed  to  give  exit  to  the  ctdculas — at  the  same  time 
the  vestibular  space  is  enlarged  by  lowering  the  uruthra,  u,  by  n 
of  the  catheter,  ^ .-  A,  b,  fingers  of  assistants  keeping  the  Inhia  mkjora 
apart ;  V.  external  orifice  of  the  vagina  ;  /,  /,  labia  minora. 

Pig.  3. —  Urelhral  ojrei'ation  in  icomeii,  seen  in  profile  section  of  Ibc 
perineum,  so  as  to  show  the  relation  of  the  different  organa  i 
operation. 

MHhml  of  Laurml  Colnt.^P,  Anus  ;  5,  grooved  sonnd  introduoad 
into  the  urethra  and  bladder  ;  t',  vagina  ;  a,  utems  ;  a\  orifice  of  the 
cervii  uteri  :  a",  vesico.uterino  fold  of  ]>eritoneum  ;  ft,  bladder  ;  r, 
vesi CO- vaginal  septum  ;  il,  recto-vaginal  septum  ;  r,  lower  part  of  the 
rectum  not  invested  with  peritoneum  ;  r\  upper  part  of  the  rectum  ; 
I,  middle  hemorrhoidal  artery  ;  /,  straight  bistoury,  tbo  end  of  vhioh, 
w,  is  engaged  in  the  grooved  sound  (see  Operative  Procedures). 
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^^^V       Id  women,  as  in  men,  tbe  ano-|terineal  r^ion  may  be  cnnEidered  in 
^^^B  ifai  uDtirety  ns  a  masculo-fibrous  floor,  designed  to  dose  the  lower  part 
^^^B  of  the  nbdomitul  cavity.    Tbe  floor  \s,  pretty  iienrly,  formed  in  tbe 
^^^B  two  «exc!i  by  the  wme  pkneit,  disposed  in  the  mnie  order.     The  modi- 
^^^&'&ntioDB  affect  only   tbe   organs  which  traverse  this  floor.     Thns  it 
^^^H^llwaya  presents  two  regions — the   one  posterior,  or  ana!  ;  the   other 
^^B  Ulterior,  arethrii]  or  perineal,  properly  ao  called. 
^^V       There  ix  nothing  to  add  respecting  the  first,  in  which  the  rame 
^^P    elements  are  met  with :  in  the  centre  is  tbe  rectnm.  which  descends 
snrronndisd  and  snpjKirted  by  the  levator  ani,  ending  below  in  the  anal 
orifice  {!',  Fig.  1),  itself  surrounded  by  the  anal  sphincter,  C,  and  pre- 
senting right  and  left  the  ischin-rectol  space  bonoded  by  the  obtnmtor 
^^^   internus  and   levator  ani,  and  their  aponeamses.     Tbiii  space,  filled 
^^^L  with  fat  in  tbe  rvocnt  titate,  ia  tmversnd  by  the  inlerniU  pndio  artery, 
^^^H.fl.     It  is  less  deep  in  women  than  in  men  ;  bat  it  is  more  extended 
^^^F  tmnsrersely,  which  ia  explained  by  the  greater  separation  of  the  two 
^^^  inchial  tuberosities,  which  divci^e  obliqoely  outwards,  and  are  lea» 
promiaeot. 

Tbe  resnit  is  that  the  anns  is  not  so  deep,  and  it  is  found  on  nearly 

•  tbe  tome  plane  as  tbe  two  tuberositiee,  without  tbe  great  quantity  of 
oellulo-adifiose  tissne  with  which  the  aitin  is  thickened  at  the  level  of 
these  prominences. 
In  front,  on  the  eontraiy — that  is  to  aay,  in  the  perineal  region 
properly  so  called — we  have  to  point  ont  notable  differencee.  which  do 
not  affect  the  disposition  of  the  superposed  layore  or  planes,  bnt  the 
organs  which  traverse  these  layers.  Thus  this  portion  of  the  perineum 
is,  like  tbe  preouding,  traversed  through  the  centre  by  a  membranotut 
canal  (the  vagina,  V.  Fig.  3),  situate  between  the  rectum  and  the 
bladder,  surmounted  by  the  nl«rus,  the  neck  of  which  it  embraces,  and 
of  which  it  may  \v&  considered  the  excretory  duct.     This  cnnol  ends 

B below  at  tbe  vulva.     In  front  it  is  in  immediate  relation  with  the 
urethra. 
Tbe  vi^na  and  urethra  traverse  the  perineal  aponenroBes,  tbe  dis- 
position  of  which  is  the  same  as  in  man. 
Tbe  vulva,  or  the  whole  of  the  external  parts  of  generation,  presents 
itself  externally  in  tbe  form  of  an  elongated  fissure  from  the  mons 
veneris  to  one  inch  in  front  of  the  anus. 
Tbe  fissure  is  bordered  on  each  side  by  two  more  or  less  projecting 
cutaneous  folds,  which  are  the  labia  majom.     These,  opposed  to  each 
other  by  the  internal  sorfnee,  are  freu  and  coverud  by  hairs  on  their 
external  or  cutaneous  surface. 

The  internal  surface  is  mucous,  and  one  finds  here,  as  at  the  level  of 
nearly  alt  the  oriBoes  where  internal  and  eiturmil   integnmenta  are 


coTitinuouB,  the  almost  iDEenaible  traiiEitioii  between  skin  aod 
membrane,  marked  only  by  the  cbange  in  colonr. 

By  tbeir  posterior  extremity  they  are  joined  to  one  atiotber  to  faru 
.t  membranons  fold,  the  posterior  conimisinrc  or  fonrcbette,  wbidi  IS 
nearly  always  torn  in  delivery, 

One  SndH  in  their  thickness  darios  tissne,  bury  and 
folliclee,  an  expaoEion  of  tbe /ifirtd  saperJie'itilU,  and  the   superficial 
aponeiiroBis. 

On  separating  the  bbia  major*,  two  other  folds  appear,  formed  by 
erectile  tissue  and  covered  by  a  mucous  fold,  which  ie  hero  abundantly 
endowed  with  sEtbaceoas  follicles.  These  folds,  the  labia  minors,  ~ 
developed  than  the  preceding,  commeuce  internal  to  the  labia  majoim, 
at  the  level  of  the  posterior  third  of  the  vnlva,  by  a  thinned  extremityi 
iind  end  in  front  by  uniting  together. 

Here  they  cover  a  small  rounded  eminence,  the  clitoris,  more  or  less 
pi'omineut,  and  formed  of  abundant  erectile  tissoe,  or  rather  of  ft 
cavernonH  body  springing  from  two  roots,  very  rich  in  nerves,  and  aor- 
rouiided  by  a  Sne  fibrous  layer,  which  lines  the  macons  membrane, 
a,  a,  internal  pndic  artery. 

Behind  the  posterior  border  of  the  transverse  moacle,  I,  I,  this  artery 
divides  into  two  bmnchea  :  the  one  superficial,  m,  m,  which  is  destined 
to  the  labia  majora  and  mona  veneris  ;  the  other  deep,  or  clitorio 
artery,  which  goes  to  the  cUtoris. 

Veins  aceompany  the  arteries.  A  certain  number  of  thoso  -which 
come  from  the  clitoris  always  commnnicate  with  the  vaginal 

The  lymphatics  go  to  the  inguinal  glands  ;  the  nerves  come  from 
the  internal  pndic  and  the  inguinal  branches  of  the  lumbar  pleiDB. 

About  half  an  inch  behind  the  clitoris,  s,  the  external  orifice  of  the 
iii'ethrBi,  or  meatus  urinariuB,  u.  is  Hecn,  and  a  quarter  of 
Ijchind  the  meatos  another  small  nipple,  less  prominent  than  the 
clitoris,  exists,  named  the  urethral  tubercle.  It  ie  the  anterior  part. 
the  termination  of  the  culumu  or  anterior  longitudinal  crest  of  tha 
vagina,  slightly  enlarged  in  the  form  of  a  tubercle. 

The  space  which  separates  tbc  clitoris  from  the  meatus  nrinarioa, 
and  which  i«  bounded  on  each  side  l)y  the  angular  opening  of  the  two 
t:ibia  minora,  has  received  the  name  uf  vestibule,  and  is  of  soma 
interest  to  the  surgeon  on  account  of  its  great  dilatability,  which  allows 
him  to  obtain  a  ajmce  more  than  double  {one  inch  or  more)  when  the 
urethm  Is  depressed  iiackwards,  or  when,  after  labour,  or  from  any 
other  cause,  the  meatus  nrinarius,  carried  upwards,  rises  tc  bebind  the 
tiymphysia  pubis. 

Below  the  vestibule,  and  at  the  level  of  the  urethral  tubercle,  begina 
the  vaginal  orifice,  which  occupies  all  the  posterior  part  of  the  vulva 
nearly  to  the  fourchette,  from  which  it  is  only  nepanttod  by  a  small 
triangular  space,  the  fossa  oavicularis.    The  orifice  is.  in  virgins,  maip 
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or  1«M  closed  b;  a.  Uiin  merobriine,  soiuentuil  disposed  in  the  fonn  of 
a  diBphrBgm,  with  ■  central  apertare,  iMimetimeii  like  b  creicent,  of 
which  the  free  concave  border  looks  forwards.  It  is  thiji  mcmbraoe, 
known  08  the  hymeu,  which  ia  torn  during  coitus,  and  is  represented 
by  little  tubercles  called  carunuuliu  myrtiformes. 

Uutaide  these  caruaclM  the  excretory  unal  uf  the  Tnlvo-vagiiial 
gland  opem. 

The  cagiiia,  V,  a  short  distance  from  ita  extcmnl  oriftee,  is  embraced 
by  the  Bpougy  body  which  has  received   tliu  name  of  Bulb  of  the 

The  walls  of  this  membranonft  canal  are  constituted  by  a  layer  of 
erectile  tissue,  by  iibres  of  dartoid  tissue,  of  which  one  set.  longitudinal, 
arranged  on  the  anterior  and  posterior  aspects,  form  within  the  raginft 
two  projectionM,  which  hare  received  the  name  of  Colnnins  of  the 
Vagina,  and  of  which  the  others,  circular  or  curvilinear,  extended  from 
one  colnnin  to  the  other,  and  forming  within  a  great  number  of  trans- 
verse folds,  raise  the  mucous  membrane,  which  covers  or  invests  the 
internal  surface  of  the  organ.  Lastly,  at  the  level  of  the  external 
orifice  there  ia  a  veritable  ring  of  mnacular  fibres,  the  sphincter  or  con- 
etiictor  vaginte,  C  The  mucous  membrane  contains  a  great  number 
of  follicles  and  glands  ;  the  vulvn- vaginal  gland,  situate  without  the 
vl^^na,  through  the  walls  of  which  its  excretory  duct  passes,  seems  to 
bo  one  of  the  most  developed  of  these  glands.  The  arteries  come  from 
the  intumal  iliac ;  the  veins,  frequently  anastomosing  with  eaxh  other 
and  with  those  of  the  clitoris,  empty  into  the  vesical  vein.  The  nerves 
come  from  the  hypc^astric  plexus. 

Tlic  anus,  P.  is  surrounded  by  the  sphincter,  C:  r,  levator  ani ; 
t,  iiichiol  tuberosity  ;  5,  clitoris  ;  /,/,  glutei  maximi.| 

The  female  urethia,  much  shorter  and  less  complicated  than  that  of 
mnn,  begins  at  the  meatus  nrinarius,  isdirected  obliquely  upwards  and 
backwards,  presents  a  slight  carve  with  the  conmvity  upward,  which 
follows  the  ^mpbyds  pubis,  and  ends  at  the  neck  of  the  bladder. 
Wanting  a  prostate,  it  widens,  and  a  placed  near  the  lowest  port  of 
Uie  body  of  the  bladder.  The  length  of  the  urethra  is  rather  more 
tiian  an  inch.  In  front,  it  is  within  a  third  of  an  inch  of  the  pabio 
lymphysis ;  posteriorly  it  is  at  first  in  immediate  relation  with  the 
^Ulterior  wall  of  the  vagina,  which  is  grooved  by  a  canal  to  receive  it, 
then  it  deviates  from  it  a  little  above,  and  is  separated  by  a  cellular 
•pace  a  quarter  of  an  inch  in  extent.  This  canal,  larger  than  that  of 
nan,  is  besides  eminently  dilatable.  In  other  respects  it  has  the  rame 
Structure  as  that  of  nun. 

The  bladder,  b,  presents  nothing  particular  in  women  ;  it  rises  for- 
wnrds  and  a  little  above  behind  the  pubic  symphysis  ;  behind  it  is  in 
relation,  not  with  the  rectum,  but  with  the  vagina  and  uterus,  a.  TlM 
vagiiui,   V,  is  four  to   five  inches  long  from  the  cervix  uteri  to  its 
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extemiil  orifice.  In  the  normal  conditiou  it  has  a  diameter  of  about 
\i  iocbes ;  bnt  by  forcible  eiteueion  it  may  attain  to  double  that, 
especially  in  its  middle  and  upper  parts  ;  for  at  its  orifice  it  resistn 
dilatation  much  more.  Like  the  urethra,  it  dascribes  a  curve  with 
the  concavity  forward  ;  its  axis,  obliijue  from  above  downward,  and 
from  behind  forward,  falU  in  front  of  that  of  the  nutlet  of  the  pelvis- 

Thc  vi^ia  is  in  relation,  in  front,  with  the  base  of  the  bladder, 
which,  in  tbe  extent  of  that  position  corresponding  to  the  vesical 
trigone,  is  united  with  it  by  a  filamentoos  cellular  tissue  ia  sue 
manner  that  the  peritoneum,  which  is  reReeted  over  the  posterior 
snrface  of  the  bladder,  does  not  descend  to  the  vagina.  The  arrangH- 
ment  is  not  the  eitme  behind,  where  the  vagina,  immediately  conoeDted 
with  the  rectum,  in  itH  middle  pnrt,  is  separated  above  by  tbe  peri- 
toneum reflected  from  the  anterior  a<pect  of  the  rectum  to  the  pos- 
terior asjieot  of  the  vnglna,  forming  the  recto-rnginal  cul  de  eai 
which  the  bottom  ia  rather  more  than  an  inch  from  the  sarbcc  of  the 
perineum.  Below,  the  vagina,  on  account  of  its  curve,  deviates  from 
the  rectum,  and  is  separntod  from  it  by  a.  oellular  tissue  ;  r,  Tesicc 
vaginal  septum  ;  (f,  recto-vaginal  septam. 

Situate  in  the  pelvic  cavity  between  the  bladder  and  the  rectam  i 
tbe  uterus,  a,  of  a  pyriform  shape,  of  which  the  larger  end  ia  upwardi 
The  two  upper  thirds  form  the  body  of  the  organ  ;  the  lower  third 
constitutes  its  neck. 

The  uterine  axis  is  generally  considered  ns  oblique  from  above  down- 
wards, and  from  before  backwards.  But  from  recent  researches  it  ia 
found  that  in  the  f<Etus.  the  child,  the  young  girl,  in  a  word,  np  to  th« 
epoch  of  the  first  pregnaucy,  the  axis  of  the  body  of  the  uterus  forms 
with  that  of  the  neck  an  obtuse  angle,  an  angle  which  may  Bometiinf« 
be  even  acute  :  so  that  these  two  parts,  the  body  and  the  cervix,  ar 
flexed  on  each  other. 

In  all  cases  tbe  body  nnd  cervix  are  separated  by  a  oonstrictioti 
the  anterior  and  posterior  surfaces  are  convex  :  the  upper  and  lat«nl 
borders,  convex,  unite  by  two  rounded  angles,  which  give  attachment 
to  the  Fallopian  tubes,  the  rouud  ligaments,  and  the  ligaments  of   the 

The  cervix  uteri  projeota  half  su  inch  inio  the  vagina,  the  walls  of 
which  are  inserted  around  it.  This  projection  presents  in  the  middle 
the  uterine  orifice,  the  os  tincte.  The  form  of  the  cavity  of  the  ntems 
is  elliptic  at  the  level  of  the  cervix,  and  triangular  in  the  body,  tbe 
two  superior  angles  being  continuous  by  a  very  narrow  orifice  with 
the  cavity  of  the  Fallopian  tubes.  The  cavity  of  the  cervix  and  that 
of  the  body  are  separated  by  a  marked  narrowing  which  can  •ddom 
be  passed  by  tbe  sound  without  difficulty,  and  without  causing  rather 
sharp  pain. 

Tbe  uterine  waits  are  very  thick  aud  covered  by  pcritonuam,  wbidi 
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front  »  reflocted  from  tlie  posterior  wall  of  the  bladder  to  invest 
tbe  anterior  surface  of  the  utuma,  and  behind  covers  the  posterior 
■urfuco  in  its  reflection  from  the  rectum  to  the  ntems.  Of  these  two 
foldn,  or  culs  de  rac,  in  which  toojis  of  intestine  may  lie,  tbe  posterior 
descends  lower  than  the  anterior,  tha  bottom  of  whiuh  is  half  to  two- 
tbirdit  of  an  inch  from  the  insertion  of  the  vagina.  This  serous  invest- 
ment and  the  folds  to  which  it  gives  rise,  and  which  form  the  broad 
ligaments,  ore,  with  the  vagina  and  the  ronnd  ligaments,  nearly  tbu 
only  means  of  fixing  tbe  nterus.  Accordingly  this  urgun  is  exceedingly 
'mobile  and  exposed  to  deviations  and  diiiplaccmcnts. 

It  is  8Ui<ceptil)le  of  great  dcvelojimi-nt  in  spite  of  the  niBistance  of 
iti  walls,  to  xnch  an  extent  that,  barely  reaching  the  level  of  the 
Mperior  pelris  opening  in  the  normal  condition,  it  «ometimes  rises  to 
kboat  the  umbiliens  during  pregnancy. 

Bondes  the  serous  tunic,  the  uterine  walls  present  a  very  thick  layer 
of  mnsculor  tiMae,  which,  but  little  apparent  in  the  empty  stnte, 
•cquires  a  rery  great  dereloptnent  during  pregnancy.  These  fibres 
oonstitnte  almost  by  themselves  the  whole  thickness  of  the  organ  ; 
they  are  covered  on  their  internal  aspect  by  a  mucous  membrane 
dosely  attached.  Tb?  mucous  membrane  of  the  cervix  praoente  a 
great  nnmber  of  mudporons  follicles,  which  when  distended  by  their 
ncretion  have  received  the  name  of  Ovula  Nabothi. 

The  arteries  of  tbe  uterus  coTue  from  the  ovarian  and  internal  ibao 
■Ttericd.  The  veins  (which  in  the  thickness  of  the  uterine  tissue 
|iresent  only  their  intenud  membrane  and  tbe  dilatations  of  which 
luring  pregnancy  form  the  uterine  sinuses)  outside  tbe  organ  follow 
direction  ox  the  arterieti.  The  nerves  emanate  from  tbo 
hypogastric  plexas  :  few  in  nnmber,  they  go  to  the  body  and  cervix. 

The  brood  ligaments  formed  by  two  serous  tolds  extend  transversely 

ijontwards,  being  prolonged  to   the  superior  extremity  of  tho  vagina. 

Subdivided  into  three  secondary  folds  or  wings,  they  are  lined  by  eomo 

nusculor  Gbres.  prolongations  from  tbo  uterine  fibres.    The  three  folds 

Iwintain ;  tbe  round  ligament  which  ends  in  an  expansion  in  tbe  cellular 

of  the  mons  veneris  ;  the  Fallopian   tube,  a  tjightly  Itcxuotu 

[mutow  tube,  opening  into  the  abdominal  cavity  by  a  fnngtid  orifice  ; 

lastly,  the  ovary  and  the  ovarian  ligament. 

The  ovary  is  tbo  essential  organ  of  generation  in  woman,  is  united 

the  uterus  by  a  fibrn-mnscuUr  ligament,  and  has  on  ovoid  shape, 

kttened  from  l>efore  backwards. 

childhood,  and  up  to  tho  epoch  of  the  first  menstruation,  the 
se  of  the  organ  is  smooth  ;  then  in  proportion  as  the  woman  ad- 
>*Bnces  in  age,  this  surface  becomes  uneven  and  fretted  by  tbe  for- 
mation of  numerous  cicatrices,  which  correspond  to  the  evolution  of 


The  ovary  is  formed  hy  a  very  dense  fibrona  membranu  covered  by 


»JS  A   TEXT  BOOK  OF  OPERATIVK  SUKGKHY 

the  periloDeum  of  the  posterior  wing  of  the  broad  hgament,  and  cod- 
stituting,  b;  the  prolongatioim  whioh  emanate  from  its  interior  sarftwe, 
the  stromB  of  the  ovsry,  a  species  of  fibrous  mesh  where  the  oTole* 
form,  or  rather  the  (iraafian  vesiclen,  to  which  the  corpora  lutea  sdo 

The  ovarian  arteries  come  from  the  aorta,  the  veins  accompany 
the  arteries.  It  is  the  aame  with  the  nerves  which  come  from  the 
renal  plexns. 


OPERATIVE  PROCEDURES. 


On  CATHK,'rKiii!>> 


■  Cl'TTISI 


(  Stone  in  Womex. 


(a)  Oilliflerisiii. — Catheterism   may    be  practised   with   the   patienk 
Ijing  down  or  sitting  on  the  edge  of  a  bed,  the  parts  being  covered 
uncovered. 

The  catheter  ordinarily  nsed  is  the  female  one,  geneiully  carried 
every  pocketcBue  ;  it  is  usually  made  of  silver  and  is  short,  ite  lengtli 
being  from  six  to  seven  inches.  Shghtly  curved  and  designed  to 
Lraverao  a  short  and  but  slightly  cnrved  canal,  it  geneiaily  enters  tha 
bladder  very  easily.  The  only  difficulty,  if  ever  there  i«  uny,  is  to  find 
the  meatus  uriiiartus.  If  the  parts  are  uncovered,  this  difficulty  does 
not  occur.  In  the  first  case  the  patient  lies  on  the  itack,  the  legs  and 
thighs  separated  and  slightly  flexed,  the  pelvis  a  little  raised.  Tbn 
operation  may  he  performed  by  the  right  or  left  hand,  the  [loaitioii  oC 
the  surgeon  licing  considered  indifferent ;  but,  generally,  it  is  eadi 
Rtand  on  the  right  of  the  hed. 

Carrying  the  left  hand  pronated  on  the  pubes,  the  snrgeon  sepantoi 
the  labia  majors  and  minord  with  the   thumb  and  index-finger  of  that 
hand,  and  uncovers  the  vestibule  and  meatus.     Then,  taking  in 
right  hand  the  catheter,  previously  oiled,  be  holds  it  almost  like  a  pen. 
It  is  sometimes  useful  to  close  the  catbotcr  with  the  index-finger, 
order  to  avoid  soiling  the  clothes  by  the  first  jet  of  urine. 

The  direction  of  the  catheter  is  such  that  the  concavity  looks  np< 
wards.  The  beak  is  applied  to  the  nrotbrul  orifice  ;  and,  as  nof 
the  instrument  is  engaged,  it  is  lowered  to  free  it  from  the  symphyiia 
pubis  ;  then  it  is  raised  a  little,  and  pushing  it  forwards  in  the  direo- 
lion  of  the  urethra,  it  is  introduced  at  once  into  the  bladder. 

Sometimes,  as  in  cases  where  the  pelvis  is  deep  in  the  bed.  in  old 
age.  during  pregnancy,  or  after  delivery,  it  happens  that  the  nrethra, 
rising  with  the  bladder  towards  the  pelvis,  becomes  very  oblique,  or 
even  rises  entiroly  behind  the  Bymphyias  pubis. 

In  such  circunwtanoes,  M.  Vclpeau  advises  the  separation  of 
nymphie  by  the  thumb  and  middlc.Guger  of  the  left  hand,  And  with 
the  index-linger  of  the  same  hand  forcibly  lifting  the  clitoris  and 
vestibule,  so  as  to  lower  the  meatus  urinarius  and  bring  it  forwardv 
then   to  pass  the  hand  with  ths  catheter,  not  directly  between   tba 
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patient's  Urobi,  but  below  the  bam  wbich  correepondd  to  the  side  o 
pi«d  by  the  surgeon. 

Sbould  this  not  be  snfGcient,  a  more  curved  catheter,  or  even  a  male 
catheter,  would  be  required. 

In  these  difficult  caaet  one  baa  not  oft«n  a  choice  of  means,  and  it  is 
necessary  to  catbeteriEo  the  patient  uncovered  ;  but  generally  it  is  not 
BO  ;  and  as  feminine  modesty  ordinarily  revolts  at  being  thus  exposed, 
the  surgeon  is  obliged  to  catheteriM  guided  only  by  touch,  and  without 
the  aid  of  the  eye.  Search  may  be  made  for  the  urcthnU  oriUce  Ly 
proceeding  from  before  backwards,  or  the  reverse. 

In  the  former  ease,  H.  Velpeau  advises,  as  previously,  the  separation 
of  the  labia  minora  with  the  left  thumb  and  midiile- linger,  and  ruiaiiig 
the  clitoris  with  the  index-finger,  tbe  nnil  of  which  remains  tnmed 
towards  the  meatus  urinarius  ;  then  carrying  the  point  of  the  catheter 
on  this  nail,  it  is  made  to  glide  gently  along  the  middle  line  from  above 
downwards  on  the  vestibule,  and  it  then  almost  necessarily  enters  the 
urethral  orifice. 

In  the  second  case,  which  is  the  jiref  erable.  inasmuch  na  many  women 
have  great  objection  to  manipulation  of  the  cHloris,  the  surgeon,  stand- 
ing on  tbe  left,  carries  the  index-fii^er  of  the  left  band,  the  pulp  being 
directed  forwards,  towards  the  iKtsterior  part  of  the  vulva.  The  filler 
meets  sncceasively  with  the  fourchette.  the  vaginal  orifice,  and  the 
urethral  tubercle,  i  of  an  inch  from  wbich  is  the  orifice  of  the  urethra ; 
the  linger  thus  serves  to  conduct  the  catheter,  held  in  the  right  hand, 
which  is  directed  along  it  to  tbe  urethra.  This  method  may  also  be 
conveniently  adopted  when  the  patient  is  lying  on  her  left  side  in  the 
lunal  obstetric  position. 

In  performing  the  operation  of  catheterism  in  women,  it  will  be 
found  much  more  convenient  for  all  purposes  to  use  a  gum  elastic 
male  catheter  than  the  (diver  instrument  advocated  in  the  text, 
A  good  sixe  is  the  No.  H  English,  but  other  smallor  siMS  should  be  at 
band.  When  the  urethra  is  tortuous,  oompreued,  or  elongated,  the 
flexible  instrument  adapts  itself  readily  to  the  distorted  canal,  and 
reiuden  this  eoraetimes  troublesome  operation  much  more  easy  to  the 
■nrgeon,  as  well  as  less  painfnl  to  the  patient. 

(6)  Catling  /or  jitoH^.— This  operation  is  but  rarely  practised  on 
vomen,  and  it  may  bo  given  as  a  precept,  and  before  all  indication  of  J 
procedures,  that  it  should  not  be  resorted  to  withont  absolnl«  necessity,  ^ 
3Luiy  reasons  concur  to  render  this  operation  infrequent.  Thestt 
rcBsons  are  tbe  consequence  of  tbe  fortunate  anatomical  dispositii 
tlie  female  urethra  ;  its  shortness,  its  want  of  curvature,  and,  above 
•U,  its  great  dilatabiLty,  which,  joined  to  tht.'  dcvlivity  uf  the  neck  of 
tbe  bladder,  and  the  absence  of  the  prostate,  render  easy  the  emission 
of  calculi,  when  of  small  volume  ;  or  allow  of  their  being  easily  seiied 
Kud  extracted  when  they  hare  not  acquired  a  very  notable  siee. 
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Nerertheless,  Rometimes  we  ave  obliged  to  hat 
operation.  As  in  man,  it  mny  be  practised  above 
by  the  perineum  or  high  operation. 

The  perineal  operation  consists  of  three  methods  :  in  the  Srat,  tha 
bladder  is  penetrated  through  the  vestibale  ;  in  the  second,  the  ra^na 
is  involved  ;  in  the  third,  the  urethra  ia  engaged,  a  method  which  w« 
reserve  ^a  the  last,  to  iiicorpomCe  dilatation  and  litfaotrity. 

Vf-tibular  '.pn-nlion  (see  PUte  I.XSXI.,  Fig.  2).— The  patient  being 
placed,  as  directed  by  Lcdran,  on  the  edge  of  a  table  or  b(;d,  is  t«  lie 
turned  on  her  back  in  such  n  way  that  the  body  oecnpies  a  liiiebctwern 
perpendicular  and  horitontal,  the  thighs  being  separated  and  flexed. 
One  or  more  aaaistants,  i.  t,  are  charged  with  keeping  the  lubin  majon 
and  minora,  /,  /,  apart.  The  surgeon,  standing  between  thu  patient'i 
legs,  introduces  into  the  urethra  an  ordinary  catheter.  S,  and  tarns  it 
downwards  fo  as  to  depress  the  urethra  aud  v^iiui,  I'.  The  euigcon 
then,  recognising  the  pubic  arch,  and  holding  a  bistoury  in  the  right 
hand  like  a  pen.  makes  a  curvilinear  incision,  .1,  about  |)j  of  an  in 
lielow  it,  the  convexity  being  directed  upwanls. 

The  inciBlon  shonld  begin  at  tho  level  of  the  right  lateral  aspect 
the  meatus  nrinarius,  and  finish  diametrically  opposite  on  the  otfaev. 
side.  The  tissues  are  theu  severed  layer  by  luyer  to  the  bladder,  car* 
being  taken  to  hold  the  handle  of  tho  bistoury'  a  little  lower  than  tba 
point.  Having  reached  the  bladder,  the  biatonry  is  either  plunged  jn 
by  puncturo,  or  the  walls  are  incised  on  the  catheter,  or.  lastly, 
inj;  to  Lisfranc,  the  left  thumb  is  introduced  into  the  vagina,  *nd  ihm 
index-finger  into  the  wound,  and,  eierci^ng  slight  traction 
tifisues,  the  bladder-walls  are  stretched  and  the  incision  made  eitrer. 
In  all  cases,  the  bladder-wall  being  cut  above  the  neck,  the  left  index- 
finger  is  introduced  into  the  wound  and  the  wound  enlarged. 

The  wound  should  be  J  to  1  j  inches  in  length.  The  forctips  ai«  then 
to  be  introduced  and  the  stone  extracted. 

I'ttipo-ragiiiat  ojieriilion. — This  operation,  first  pcrformL-J  by  Ronaaet, 
conaiata  in  making  an  incision  one  inch  or  more  in  length  into  tba 
vesioo-Toginal  wall.  It  has  been  practised  by  Fabrice  do  HilileniMctr 
Euysch,  and  in  ktt«r  times  by  MM.  Faure,  Cltmot  de  Rochefort, 
Flanbert,  and  Rjgal. 

The  process  ia  very  simple.  Introduce  an  ordinary  catheter  into  ths 
urethra,  the  convexity  looking  downwards,  and  dc|>re8s  the  vesical 
wall;  a  straight  histonry  is  then  to  be  carried  into  the  vagina,  mn 
incision  made  upon  the  instrument  and  enlarged  to  the  desired  length, 
i-are  U'ing  taken  to  avoid  the  urethra.  _ 

M.  Vclpeiiu  proponed  a  slight  modificati-^^*'-''  conaisto  in  placing 

a  the  ordinary  position  ^  ar  litiiotomy,  hat 

d  and  flexed. 

y  different  i 
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IflKlnrM  ot  nretlinJ  lithotomy  m&y  be  muged  under  two  princdpal 
Itcadg :  wmetimes  one  or  two  lateral  indxious  are  made  into  the 
urethra  ;  gometimoa  the  urethra  i«  incined  directly  upward*  or  directly 
downwards. 
If  it  ii>  intended,  after  Flcumnt  and  Louih,  to  incise  the  urethra 
biljitttntlly,  the  syrgeon  employs  either  the  instrument  of  the  latter, 
which  IB  composed  of  a  flattened  sheath  furnished  with  two  lateml 
OpeningB,  into  which  a  dunble-edged  blade  is  introducfd,  and  which 
•ate  both  ways,  or,  proferalily,  the  double  lithotome  of  Fleurant  or 
Supuytren,  which  are  very  analo);oa8.  If,  on  the  contrary,  a  unitat«nd 
incition  is  preferred,  for  which  M.  Klein  invenlcd  the  name  of 
egflfnchenoliiaiii,  the  section  of  the  uietfara  is  made  obliqacly  from 
fthovQ  downward  and  from  right  to  left,  by  the  aid  of  a  grooved  MUDd. 
which  serves  to  conduct  either  a  long  straight  bistoury,  or.  what  Ih 
Ninplcr,  the  lithotome  of  F.  C^'me.  liateml  indaioiia  are  at  ]>reBent 
completely  aliandoned  ;  mtanwhile  Dupuytren  bclierod,  and  M.  Velpeau 
inclines  to  the  opinion,  that  the  bilateral  iiiuixiona  may  olfcr  some 
advantage. 

In  the  second  method,  the  incision  of  the  posterior  wall  of  the 
:  nrethrv  directly  downwards  has  been  proposed  by  SI.  3Ialgaigne,  re> 
I  nmblinga  little  vesico- vaginal  lithotomy:  this  maybe  termed  urethro- 
I  vaginal  lithotomy. 

Incision  of  the  upper  wall  of  the  urethm  directly  upwards,  attributed 
3  A.  Dubois,  belongs,  according  to  A.  Part',  to  Laurent  Collot.  The 
n  is  Tery  simple  :  a  grooved  sound  (see  Plate  LXXXJ.,  Fig.  3}, 
introduced  into  the  urethra,  the  groove  directed  to  the  sympbyua. 
)  instmmeut.  when  the  end  i«  pressed  upon,  serves  on  tbe  one 
liand  to  depress  the  vaginal  wall  :  on  the  other  to  introduce  a  straight 
fbistonry,  or  a  lithotome  cacho,  by  means  of  which  the  urethra  is  incised 
throughout  its  length,  and  the  surrounding  ti«(ue  to  the  sab-pubic 
ligament.  This  incision  gives  an  opening  of  nearly  t  of  an  inch,  a 
small  opening  which  barely  |>ermita  tlie  extraction  of  small  calculi. 
The  forceps  being  introduced,  and  the  stone  sciied,  a  recommendation 
of  M.  Velpeau's  should  be  remembered,  eapeclully  useful  in  this  case, 
and  which  may  moreover  bo  e<iually  eo  in  all  sub-pubiu  llthotomica. 
The  handles  of  the  forceps  mutt  be  raised  in  such  a  way  that  they  are 

I  applied  to  the  inferior  wall  of  the  urethra,  and  that  the  instrument, 
lieing  directed  in  the  lower  axis,  does  not  impinge  the  stone  against 
Uie  symphysis. 
Siijira-jmbic  o/vration. — L'onceniing  the  operation,  nothing  need  be 
added  to  what  has  been  said  respecting  hypogastrie  lithotomy  in  man. 
Lilhnlrily. — The  »>me  may  bo  said  of  lithotrity. 
HeiuaTlit. — This  K-sume  of  the  different  operations  for  stone  is 
women  appears  to  condemn  nearly  all  of  them.  Tbe  calculi  which  it 
is  poisible  to  estnct  through  an  incision  not  an  inch  in  length  are  oU 
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or  nearly  all  small  enoagh  to  be  removed  hy  litfaotrity,  eBpecislly  tuded 
by  an  operatioa  which  it  remains  for  us  to  epenk  of,  oarcf ul  dilatatjcm 
of  the  urethra. 

Thus  redaceii  to  the  eiceptional  citFeH  of  large  calculi,  wbicb  we 
cannot  usefully  crush,  lithotomy  may  l>e  practised  hy  tlie  Tagina  or  bjr 
the  high  operation. 


D:i.AT.iTl"N  1 


:  Uh 


The  idea  of  eitracting  foreijfn  bodioa  or  cslculi  by  the  urethra 
naturally  occurred  to  the  mlndu  of  Rurgcons,  as  ia  showTi  byr  mnuy 
examples,  in  which  the  canal  was  sulfieiently  distended  for  bodies  ns 
large  as  ben's  oggn  or  goose  e^s,  if  we  may  believe  Heistor,  Collot. 
Plangue,  and  others,  to  have  paased.  Dilatation  moy  be  performed 
snddenly,  as  suggested  by  Tolet.  or  slowly,  sa  first  suggested  by 
Douglas.  First  suddenly.  The  urethra  may  be  dilated  by  iiitrodacing 
a  grooved  sound  or  a  goTget,  in  the  groove  of  wbii-h  the  Snger 
forcibly  thnist,  or  by  a  bivalve  or  trjv;ilve  spoeulum,  the  blndea  of 
which  can  be  forcibly  and  rapidly  expanded.  Secondly,  elowlv,  by 
daily  introdnciiig  into  the  urethra  a  tent  of  propnred  sjiongc  or  gcntii 
root,  the  sine  of  which  is  progressively  increased. 
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PLATE  LXXXII. 

OPERATIONS  INVOLVING  THE  GENITAL  APPARATUS 

PROPERLY  SO  CALLED. 

OrKRATloXS   ApI'LICADLK   to   RurriKE   AND   FiSTUL.E  OF   THK 

VA(iINA. 

Fig.  1 . — This  figure  shows  the  state  of  the  parts  after  perinssorrhaphy 
by  Dieffenbach's  method,  modified  by  the  substitution  of  the  quilled 
suture  for  the  twisted  suture.  P,  Anus  ;  u^  urethra  ;  r,  vagina  ;  i,  f, 
semilunar  lateral  incisions  ;  r/,  f/,  f/,  threads  tied  around  a  quill ;  r,  c,  c, 
loops  of  thread  round  the  opposite  quill. 

Fig.  2  represents  the  operation  to  remedy  vesico-vaginal  fistula  ;  it 
shows  the  fistula  after  paring  the  edges  and  while  the  sutures  are  being 
{)asscd.  .1,  Cervix  uteri  depressed  by  tenacula,  /,  (;  B,  vesioo-yaginal 
fistula,  with  the  edges  pared,  and  through  which  the  end  of  a  female 
catheter,  *S',  introduced  through  the  bladder  by  the  urethra,  u,  is  passed  ; 
P,  anus  ;  b,  h.  fingers  of  assistants  separating  the  labia  ;  r/,  </,  f/,  sutures 
passed  through  the  lips  of  the  fistula  ;  c,  curved  needle  carrying  a 
suture  through  the  edges. 

Fig.  3. — Operation  for  veiiico-vaginal  Jintula  bt/  adajUion  of  the  edges 
of  the  ^fistula. — DemuWa  methoil. — S,  a  support  to  bring  nearer  the 
edges  of  the  fistula  ;  /,  U  labia  minora  separated  >>y  the  fingers  of  as- 
sistants, bf  b ;  H,  meatus  urinarius  :  «',  edges  of  the  fistula,  one  of 
which  is  partly  {xired  ;  ri,  shred  detached  by  the  bistoury  ;  r,  held  by 
forceps. 

Fig.  4. — Antero-jHtHterior  section. — To  show  the  relation  of  the  parts 
concerned  in  the  operation  for  recto-vaginal  fistula. — Jfethod  of  M, 
Jobert. —  r,  Vagina;  />,  bladder;  i\  vesico-vaginal  wall;  ^,  rectum; 
/,  upper  lip  of  the  fistula  drawn  upon  by  a  thread  ;  /',  the  descent  of 
which  is  facilitated  by  lateral  incisions  ;  t/,  meatus  urinarius. 

Fig.  4  bU, — The  same,  operat'nm  completed^  neen  from  the  front, — /,  /, 
Labia  minora  separated  by  the  fingers  of  assistants,  b,  b  ;  u,  meatus 
urinarius  ;  a,  fistuhi  ;  o,  c,  points  of  interrupted  suture  ;  r/,  d^  d^  threads 
of  three  other  points  of  suture  ;  ly  upper  lip  of  the  fistula  drawn 
down  ;  P,  anus. 

Fig.  r». — Operations  for  resico^caginal  fistula  by  elytroplasty. — Method 
if  JA  Jobert. — P,  Anus  ;  ti,  meatus  ;  b,  b,  fingers  of  assistants  separating 
the  labia  ;  a,  vesico-vaginal  fistula  ;  /,  flap  for  closing  it,  taken  from 
the  skin  of  the  buttock  which  shows  a  wound,  /,  of  the  form  of  the 
flap  ;  I'  pedicle  of  the  flap. 
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1.  Many  of  these  vperotioiu  differ  acarcelf  at  all  from  thoae  of  tli« 

same  kiiid  which  may  bo  prsctiHed  elsewhere. 

Thus  the  iabin  majora  are  frequently  the  seat  of  absceese*  which  »re 
important,  oo  account  of  the  rapidity  with  which  they  develop,  the 
frequency  of  vulvar  fiHtut»  which  follow  them,  and  the  foetid  oijour 
prevailing  in  the  pas  of  these  abseesaeB,  as  in  all  collections  which 
form  near  the  orifices  of  natural  openings.  The  operation  is  a  snitsble 
incision.  There  is  a  precept  which  should  always  be  takeji  into  account 
in  making  the  incision  :  that  is,  as  far  as  possible,  to  make  it  in  the 
cataneoas  aspect  of  the  abscess.  In  this  way  the  cavity  is  preeerrud 
from  conUct  with  the  fluids  which  may  flow  from  the  vagina. 

It  is  nanecessary  to  insist  upon  certain  other  operations  which  are 
not  of  gi'eat  interest ;  thus  the  amputation  of  a  hypertrophied  clitoris. 
or  oiie  which  has  become  the  seat  of  any  morbid  growth,  may  be  made 
by  bistoury  or  seissora,  the  ligature  may  be  rejected  ;  the  labia  minora 
may  be  removed  by  excision  or  ligature.  Excision  by  knife  or  aciseorv, 
or  ligature  of  the  chtoris  or  labia  minora,  is,  ordinarily,  not  so  satis- 
factory as  removal  by  actual  cautery,  for  in  the  case 
bleeding  is  apt  to  bo  very  troublesome,  and  with  the  ligati 
tediousness  and  puiii  are  both  objeotionable.  Removal  by 
does  not  altogether  prevent  haemorrhage  ;  and,  all  things  considered. 
the  actual  cautery  is  decidedly  preferable. 

Lastly,  more  deeply  situated  tnmoui?,  vaginal  tumoara,  require 
great  precautions,  and  demand  much  attention  on  the  part  of  the 
surgeon.  Alinnte  dissection  is  nccesaiiry  in  order  to  avoid,  with  cer- 
tainty, wounding  the  walls  of  the  canal  in  which  he  operates.  If  he 
has  to  do  with  a  tumour  situated  in  the  recto-vaginal  or  vesico- vaginal 
walls,  he  should  assist  himnelf  by  rectal  eiamination  or  catheterism. 
If  a  foreign  body  is  introduced  into  the  vagina,  he  must  conform  to 
the  precepts  given  for  extracting  foreign  bodies  from  the  rectnto, 
unless  he  prefers,  where  the  foreign  body  is  very  large,  dividing  it, 
Uke  Dupuytren,  by  introducing  a  small  saw  or  cutting  forceps  into  the 
vagina,  or,  like  Lisfrano,  incising  the  perineum. 

2,  Impeiforatr  vagina. — The  vagimd  orifice,  in  part  normally  closed 
by  the  hymen,  is  fometimes  completely  closed  by  this  membrane.  A 
small  crucial  incision  with  removal  of  the  flaps  soifices  ;  or,  in  defaolt 
of  instruments,  when  there  is  accumulation  of  menses  behind  the 
obstacle,  with  thinning  of  the  partition,  he  may  do  us  Malgiiign«  did, 
burst  it  by  forcible  pressure  with  the  finger.  If  the  partition  is  dooblci, 
the  operation  may  be  repeated.*  But  imperforation  of  the  vagina 
*  ThiM  HDikll  operation  in  by  no  meaiie  tree  tnmi  lUngpr ;  iiiiinemun  o*b 
have  beeo  recorded  where  death,  due  Ui  the  onaet  uf  aeptiCEemic  poiionini;  or 
peritonitis,  has  followed  the  incuiun  uF  the  inipi;rfnrat«  hymen.  With  the 
view  of  averting  thew  dangers,  it  hu  been  propused  to  c«ny  out  the  opem- 
tion  nnder  strict  antiteptic  precautioiu. 


^« 
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^^^anj  be  dne  to  congenital  abwnce  of  a  part  of  the  canal,  or  to  morbid 
^^"  idhedons.  In  tbo  latter  case  (toneraltf  the  occlaaion  it  inoomplete, 
anil  welt-directed  dilatation  with  sponge  tents,  aided,  if  necesiary,  by 
inciHlons,  will  be  HoHicient.  In  the  former  case,  on  ibw  contraiy,  the 
^^^  canal  may  be  wanting  for  a  small  portion  of  its  length,  and  at  the 
^^H  epoch  of  pnberty,  when  the  menstrual  blood,  accnmolating  at  the 
^^H.  bottom  of  the  »ac,  gives  rise  to  a  fluctuating  tumour,  one  may,  aided 
^^V  by  rectal  touch  and  catheterism,  pnnoture  the  tumour  by  a  trocar  and 
^  afterwards  enlarge  the  artificial  passage  hy  a  bistoury.     Lastly,  when 

one  ha«  to  do  with  one  of  those  cases  in  which  the  nilva  barely  presents 
more  than  the  uruthrBl  orifice,  remembering  the  example  of  M.  Amua- 
lat.  a  kind  of  vagina  may  be  made  by  aimple  prewnrc  with  the  finger, 
u  kided  by  dilatation  by  means  of  sponge  tents,  in  order  to  get  near  . 
I  enough  to  the  existing  vagina,  or  rather  vaginal  ral-d'-aac,  to  giv«  . 
r  Bzit  to  the  accamulatecl  fluid  by  puncture.  Thin  was  done  to  a  girl  of 
I  fifteen  and  a  half  year*  by  M.  Aaussat,  who  began  by  forcibly  de- 
I  greasing  the  mucous  membrane  by  a  large  sound,  then  he  used  the 
I  finger,  carrying  it  immediately  below  the  arethra  to  the  point  wbere 
r  the  vaginal  orifice  should  be  found.  In  the  depresuon  which  ensned 
I  be  plaoed  and  kept  forcibly  applied  a  piece  of  sponge  tent.  Three 
L  days  afterwards  frexh  attempts  were  made  to  break  down  this  wall  ; 
followed  by  tilight  tearing  of  the  mucous  membrane,  and  the  applica- 
tion of  sponge  tentfL  Lastly,  at  the  end  of  five  or  six  attempts  a 
conduit  measDring  ij  inches  was  formed.  Fluctuation  was  easily  felt. 
The  index-flnger.  passed  into  the  bottom  of  the  canal,  served  to  guide 
I  ft  trooar,  by  means  of  which  the  tomour.  having  been  separated  by  a 
I  layer  of  tissue  an  inch  thick,  was  penetrated. 

The  opening  was  enlarged  by  a  blnnt-pointed  bistoury,  covered  by 
llint  for  I  of  its  blade,  and  was  kept  open  by  means  of  a  b>rge  sound. 

3,  Pa-iaaorrkiiphj  (VXMib  L XXXII.,  Fig.  I).— This  is  tbenamegivea 

Tio  the  operation  by  which  it  is  proposed  to  remedy  a  more  or  less 

aomplcle  laceration  of  the  perineum,  and  even  of   the  recto-vaginal 

Bnptnre  of  the  perineum,  a  very  common  accident  after  parturition, 
may,  when  it  is  recent  and  not  so  extensive  as  to  transform  the  vaginal 
and  anal  orifices  into  a  cloacus.  be  cured  by  the  insertion  of  a  few 

Iailver  sutures,  the  recumbent  position,  and  by  the  thighs  being  kept 
tiosed.  extended,  and  immobile. 
But  when  the  tear  is  old,  extensive,  and  e8|)ecially  when  it  involves 
ft  part  of  the  recto-vaginal  septum,  it  is  necessary,  aftor  having  pared 
tbe  edges  with  scissors  or  a  bistoury,  to  keep  tbem  iu  apposition  by 
deep  sutures,  either  by  sutureaymin/i /kim/i',  or  by  quilled  sutures  ;  or 
■tilllietter.  thi;  common  intcrmpte*!  suture:  the  patieut  is  then  placed  on 
her  back,  the  thighs  are  brought  together  immovably,  and  most  not  be 
4iitnrb«(l  except  to  draw  off  the  uriue  which  th«  patient  may  not  pasa 
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lutarally.  or  for  motioQK,  wbicli  one  ttboald  endeavour  b&  fjir  lu 
pomible  to  prevent  uutU  the  eighth  day.  If  the  futures  are  fonnd  b> 
drnK  too  much  on  the  edges  of  the  woand,  setui-lunnr  incisions. ' 
the  convexity  outwiirdg,  may  t>e  niitde  in  the  skin  to  the  right  and  left 
of  the  autnrex,  after  Diolfunbach's  method. 

Each  incision  should  commence  J  inch  outside  the  posterior  border 
of  the  labia  majoriL.  widening  at  its  greatest  convexity  to  J  lOch,  U)d 
liniBhing  lesH  than  j  inch  from  the  aaux. 

Deep  guturea  should  be  removed  in  lifty-aix  hours,  liut  if  the 
ordinary  interrupted  sntarca  be  used,  they  may  be  retained  till  tba 
fourth,  fifth,  or  sixth  day,  but  superficiul  etilches  may  be  left  in  pti 
until  cicatriitation  is  perfect ;  for  the  success  of  oporatian  is  likely 
to  be  lost  by  precipitation,  or  the  rent  may  be  repUced  by  a  houJI 
fistula,  which  disnpiieara  with  difficulty.  One  may  ott«n  ooont  on 
union  by  the  first  intention. 

Ad  operation  for  the  restoration  of  tbe  functional  intt-^pity  of 
nnal  sphincter  in  cases  of  rupture  of  the  perinenm  into  the  bowel,  i 
gested  aud  practised  by  Dr.  Wiltshire,  deaen-es  mention  lierv. 
addition  to  the  ordinary  operation  of  paring  the  edgee  of  the  ru))tiirc(l 
ports.  Dr.  Wiltshire  cuts  down  U[x>n  the  retracted  end»  or  stumpa 
the  sphincter,  the  rumnina  of  which  can  be  felt  like  a  creeceotic  ooH 
at  the  poHtorior  margin  of  the  anux,  and  in  inserting  the  siitures  li«  is 
citreful  to  add  an  additional  one,  which  picks  up  and  reunite 
sLiparat*  ends  of  the  torn  sphincter,  so  as  to  restore  the  integrity  <rf 
the  lacerated  ring. 

A  similar  plan  has  been  since  advocated  in  a  recent  edition  of  Dr. 
<  failkrd  Thomas's  work  on  the  '  Diseases  of  Women.' 

In  cases  in  which  the  communication  between  the  va^na  and 
rectum  is  complete  the  author  place*  the  greatest  reliance  in  iba 
following  arrangement  of  suture.  A  simple  deep  interrupted  Butura 
should  be  carried  down,  well  below  the  laceration,  und  cnrefally 
adjusted  in  the  Heptuu  between  the  rectum  and  voginn,  so  lliat 
entering  the  ttssuea  a  good  half-inch  outside  the  dcnudi.<d  surface  It 
never  touches  the  surface  until  it  reaches  the  corresponding  point 
the  opiiosite  aide. 

As  r«f[anls  the  material  of  which  the  antnre  is  composed.  o|»iuoiu 

vary.     The  twisted  silver  wire  suture  is  very  manageable  and  quite 

reliable.     To  prevent   the  ends  irritating  tbe  skin,  a  knot  of   gtittal 

percha,  softened  by  hot  water,  should  1m  applied  to  each. 

Pure  nilk.  cnrbohiied  cat-gut,  or  silkworm-gut  may  be  used. 


I.   Vaiea-ragiiuU  jittuhv. — This  is  not  the  place  to  enundiate  at 
length  tbe  series  of  procedures  which  have  been  snccesnTely  luvpoaed 
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^^^F  to  remedy  u  l««ion  which  involvot  no  {MunfuJ  unci  dir^Bting  an  in- 

^^^    Snuity.     This  luieleiiB  truuble  would  only  be.  iiii  usual,  an  indication 

of  the  poverty  of  sufficient  means,  or  an  indiuutiou  of  a  great  number 

of  opeiationa.  all  more  or  lees  Inellicieiil,  amont;  which  one  may  almost 

chooae  at  hanrd. 

A  Incicy  idea,  ablj-  put  into  practice  by  M.  Jobert,  allows  us  now- 
adays to  do  jastic«  to  old  proci'dnreti,  to  relegntc  to  thu  nurgical  arsenal 
numeroKs  and  varied  instruments  that  betu^uforlli  can  be  of  no  eerriiK. 
as  also  to  bear  witneas  to  the  inueasant  efforts  of  modem  surgery  to 
Kolaco  a  misery  formerly  oonsidarcd  as  beyond  remedy,  until  J.  L. 
Petit,  and  afterwards  DenauK,  soon  followed  by  the  Uerman  surgeons, 
fixed  attention  to  the  subject 

It  is  therefore  nseleas  to  recall  that  J.  L,  Petit  confined  himself  to 
a  aimplo  attack  by  means  of  a  tampon  in  the  vagina,  a  tampon  much 
mora  frequently  troubleaome  than  nseful,  especially  when  complicatod 
with  the  bandage  added  by  Dusault ;  that  MH.  Slalagod).  Roux. 
Lallemaiul.  and  Kagak-  [lared  the  edges  of  tlt<!  listatu.  Hnd  then  re- 
united them  by  interruptt^d  sutures,  the  qnilled,  or  looped  suturo  ;  that 
HM.  LoUemaud,  Caubet,  Langier,  etc.,  soccesBiidy  iiiTentcd  an  InBnite 
variety  of  forceps  and  hookx. 

To  cauterize  the  edgee  of  the  fistula,  one  introducee  into  the  Tagina 
I  a  univalTc  speculum,  or  the  duck-bill  specnlum,  then  an  actual  cautery, 

I  or  caustic  (uitnto  of  silver  generally)  is  applied  to  the  edt^ee  of  the 
ftitula  thus  expoBod.  The  caustic  is  either  fixed  in  a  straight  eaustic- 
holder,  or  perpendicularly  at  the  end  of  a  long  fonwpii.  If  the  fistubi 
ia  very  «mall.  it  mny  sometimes  bo  closed  ;  generally  it  tails,  and  it 
inay  hap|H.-ti  that,  far  from  dolerraining  adhesive  inllummuiion.  nu 
Bsofaar  is  produced,  wlui'h  transforms  a  small  iranal  into  a  lai^e 
vpening. 

Tho  operations  must  niry  acconUng  to  the  aiie  of  the  orifice,  or 
nther  of  thu  toss  of  tissue.  In  some  cases  much,  or  the  chief  lort, 
of  the  bladder-wall  has  been  lost  by  sloughing  ;  in  others  there  may 

Bbe  but  the  smidleflt  communication  :  and  in  othera  of  tranmalic 
baion  where  an  incision  has  been  made  in  tho  veeico- vaginal  wall, 
Ikere  is  no  loss  of  tissue  whatever,  and  the  condition  is  readily 
obliterated  by  paring  the  edges  of  the  orifice  and  applying  latnree 
of  the  interrupted  variety  in  sufticient  number. 

Simple   nature.  —  In   order   to   perform   this   simple  though   rather 
troublesome  operation,  a  duck-bill  speculum  is  lo  he  inserted  into  the 
;  the  fistulous  orifice  drawn  well  into  view  by  tenaculum  or 
nlselliini  forceps  :  then  an  electric  light  is  of  great  advantage.     Th« 
VMgea  of  the  wound  are  to  Im  pared,  but  not  only   the  edges  of  the 
it  is  well  to  take  off  the  mucous  membrane  of  the  vagina  for 
W't  {  inch  alt  round   the  fistula,  for  by   this  means  there  is  formed  a 
■  good  free  surfacf  denuded  for  approximation. 


The  sutures  nuiy  be  of  ailk-wove  got  or  of  tine  silTer  wire,  , 
may  be  passed  by  on  ordinary  rectangular  curved  needle  of  very  n 
eite.  The  needle  should  bo  pnesed  just  ontside  tbe  denuded  surfaee, 
carried  deep  enough  to  get  a  good  hold,  and  should  reappear  just  short 
of  the  bladder- surface,  re-enter  at  the  (wrresponding  poin 
opposed  surface,  and  again  appear  ontside  the  denuded  surface.  Th« 
Nurfaces  should  now  he  very  carefully  adjusted,  and  the  sutures  fixed 
rather  loosely,  uul  tight  enough  to  slongh  out.  It  is  well  now 
inject  milk  into  the  bladder  to  see  if  the  orifice  is  closed;  and  if  f 
then  to  retain  a  catheter  in  the  bladder  for  a  week  or  ten  days.  The 
wound  should  be  looked  at  on  the  fourth  or  Gfth  day,  and  if  any 
suture  show  sign  of  irritation  it  should  be  removed ;  if  not,  they  may 
remain  two  or  three  days  longer. 

Two  operations  generally  suffice  to  cure  any  fistula  where  UtUe 
or  no  tissue  baa  been  loHt.  Cases  in  which  much  tiasae  hao 
sloughed  away  are  among  the  most  troublesome  and  painful  that 
surgery  has  to  deal  with,  and  for  their  relief  complicated  operatior 
have  been  carried  out. 

Periiurorrliaplij/. — M.  Vidal  employed  a  sort  of  psrimeorrhiiphy  ;  h 
proposed  to  close  the  vaginal  orifice  by  paring  the  periphery  of  it  tutd 
uniting  it  by  suture  ;  but  as  M.  Sedillot  stated,  the  Tagina  became  ui 
appendage  of  the  bladder  ;  and,  admitting  a  complete  s 
genital  functions  were  Bbolisliod,  and  the  woman  exposed  to  other 
accidents,  for  the  menstmal  blood  most  of  necessity  arrive  first  in  the 
vagina,  and  then  rise  up,  after  a  longer  or  shorter  sojourn,  into  Ui« 
bladder,  to  be  expelled  by  the  urethra,  the  only  pnssibl 
cloacuB  which  can  never  be  completely  emptieil.  Attempted  twice, 
the  operation  has  not  been  judged  by  its  results,  for  in  the  first  case 
it  failed,  and  in  the  second  the  patient  died.  In  judging  it,  then, 
even  favonrahly,  in  admitting  the  complete  obliteration  of  the  TBgini 
as  possible,  such  an  operation  must  be  performed  as  a  last  resooroe, 
applicable  only  to  cases  of  very  considerable  loss  of  structure,  and  j 
women  who  have  passed  the  critical  age. 

Eliflrujdailti.—Tbti  first  and  oldest  is  an  autoplastic  procedure,  whii^ 
consists  in  closing  the  fistula  by  a  cutaneous  flap  taken  at  the  expense 
of  the  labia  majora  or  the  buttocks  (sec  Plate  LXXXIL,  Pig.  b). 

The  edges  of  the  fistula,  having  been  previously  pared,  are  nude 
tense,  stretching  the  labium  majus  of  the  side  from  which  it  is  pro- 
posed to  cut  the  flap  ;  then  by  two  connected  incisions  an  angular,  or 
semi-lunar,  flap  of  suitable  siie,  and  especially  long  enough  not  only  to 
close  the  fistula,  but  to  resist  retraction,  is  circumscribtd.  This  flap 
should  be  cut  so  that  the  base  or  pedicle  is  as  near  as  possible  to  the 
vagina.  Sometimes  the  extent  of  the  fistula  may  oblige  the 
to  prolong  his  incisions  to  the  buttocks,  so  that  the  flap  may  be  lon( 
enough;  nevertbeleM.  it  should  be  made  with  extreme  reserve,  e*pe«al]y 
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n  fit  women,  for  the  cutaneouB  fUp  lined  with  celln]o-«dipMe  tinae 
I  may  be  too  thick  and  diOtcalt  of  iatrodnction  ;  while  deprived  of  this 
L  (issue  it  becomes  exposed  to  gangrene. 

The  flap  is  nf  terwards  dissected  from  the  summit  toward))  the  pedicle, 
■•  whiuh  is  left  broad  and  thick  enough  for  the  nkin  tti  preserve  its 
I  vitality.  Then  the  nummit  of  the  flap  being  traversed  by  a  was 
r  tliread,  it«  introduction  is  proceeded  with,  and  it  is  fixed  by  two  satores. 
se  two  steps  present  certain  difficulties,  especially  if  the  fistula  ii 
L  nther  high  in  the  vagina. 

The  operator  begins  by  folding  the  flap,  rolling  it  on  iUelf,  then,  in- 

I   trodncing  a  female  catheter  by  the  urethra,  and  bringing  the  end  ont 

'   by  the  fistula,  the  two  ends  oE  the  waxed  thread  are  passed  throogb 

the  eye  of  the  catheter,  which  is  then  withdrawn,  bringing  with  it  the 

«nds  of  the  thread.     The  threads  are  then  to  be  moderately  drawn 

npOG,  the  other  hand  at  the  some  time  gently  pushing  the  flap  through 

the  vaginal  orifice,  within  the  vagina,  until  it  is  engaged  in  the  fiatnla. 

To  fix  it  there  the  index -finger  of  the  left  hand  is  carried  up  to  one  of 

the  angles  of  the  fiatula  ;  on  this  finger,   serving  as  a  condnctor,  a 

cnrved  needle,  or  needle  in  a  holder,  armed  with  thread,  is  slid  up  j 

with  one  thrust  the  vesico- vagina]  wall  and  the  flap  are  traversed  ; 

then  with  forceps  the  needle  is  brought  out.     It  is  then  armed  again 

with  thread,  and  in  the  same  way  a  similar  satnre  is  put  in  the  other 

^^^    &ngle  of  the  fistula.     The  indispensable  necessity  of  including  each  of 

^^^1    the  two  angles  in  one  suture  will  readily  be  conceived  if  one  wishes  the 

^^^P    flap  to  be  opposed  to  the  vivified  edges  of    the   fistula.     A  double 

^^*     knot  generally  safBcee ;  or  a  perforated  shot  may  be  nsod  lo  finish  the 

ligature. 

The  patient  is  then   removed  io  her   bed  ;  a   catheter,   introduce*! 
with  care  so  as  not  to  disturb  the  flap,  is  left  in  the  urethra.     The 

I  catheter  requires  constant  watching  for  fear  it  should  be  shifted  or  get 
■tapped. 
Six  or  seven  days  afterwards,  the  sutures,  the  ends  of  which  have 
been  left  in  the  vagina  so  that  they  may  be  more  easily  found,  begin 
to  loosen  ;  little  by  little  the  flap  adheres  more  intimately  to  the 
lips  of  the  fistula  ;  bnt  to  avoid  the  chance  of  gangrene,  M.  Jobert 
Advises  that  the  pedicle  be  not  cut  before  about  the  fourteenth 
d.y. 
Vij'inpUi*ty. — The  second  method  of  M,  Jobert  rests  eesentially  on 
the  anatomical  disposilion  already  indicated,  that  is  to  say,  on  the  re- 
btions  which  exist  between  the  uterus,  bladder,  and  peritonemn.  It 
will  be  remembered  thai  the  vesico-uterine  peritoneal  cul-de-sac  in 
•ballower  than  the  recto-uterine  cni -de-sac,  and  that  in  consequence  the 
eervix  uteri  and  the  posterior  wall  of  the  bladder  are  in  immediate  con- 
nection, and  are  united  by  lax  cellular  tissue,  which  allows  of  isolation 
of  the  two  organs  one  from  another  to  the  extent  of  more  than  I  inch. 
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It  is  precisely  thut  which  has  allowed  M.  Jobert  to  obTialo  th«  tmctioR 
which  causes  cutting  of  the  lips  of  the  Bstnla  by  the  fflitures. 

The  operation  oecewulates  a  pretty  complete  list  of  i 
thus  a  aiuTalve  Bpecaliun,  teiutculam  forceps,  hlnat- pointed  and  sharp 
bistouries,  carred  scissora,  straight  scissors,  loiig  and  strong  forceps, 
curred  needles,  the  dart-ahapcd  catheter  of  Lewmiisky  or  I>eybcr, 
satures,  a  female  catheter,  one  or  more  eyringes  fiHe<i  with  water,  and 
sponges  fixed  on  holders. 

The  iiistmments  being  arranged,  the  ojieratiun  is  begun.  The 
patient  is  plaoed  on  her  book  with  the  legs  Euparat«d.  The  BUtgcan 
depresses  the  lower  wall  of  thv  vat^nawitb  the  Epeuulnni  so  as  to  sliow 
the  cervix  nteri ;  and,  diraut«d  by  the  indez-fiiiger  ut  the  left  band, 
which  bo  slides  along  the  anterior  wall  of  the  yagina,  he  HeiEts  th« 
cervix  uteri  with  the  teuaculum  forceps,  sideways  if  the  Astula  is  longi- 
tudinal ;  and  in  the  contrary  way  if  it  is  tmnsvcret,  hut  always  iu  sach 
a  manner  as  to  leave  the  anterior  insertion  of  tho  vagina  on  the  oerrix 
free.  The  forceps  being  fixed,  the  speculuu  is  withdrawn,  and  tnoderalo 
traction  is  made  on  the  cervix  so  as  to  bring  it  down  as  much  as  po<i- 
sible.  Is  it  nucecsary  to  add  that  if  the  first  pair  of  forceps  do  tw 
suffice  moru  may  be  used  ?  When  the  cervii  uteri  is  brought  dowD  v 
is  well,  before  going  further,  to  proceed  to  »  Inst  exploration  of  tba 
fistula,  eitbtT  by  introducing  a  sound  through  the  va^thr&  into  the 
mouth  of  tb(- fistula,  or  by  injecting  fluid  (preferably  milk)  throngh 
the  urethra. 

The  great  advantage  <if  the  last  step  of  the  operation  is  the  hringtng 
of  the  fistula  almost  under  the  operator's  eyes.  To  obtain  this  remiU 
more  completely,  which  is  frequently  wantiug  wheu  the  uterus  r^&ts 
the  attempts  to  bring  it  lower,  and  eHpeciolly  to  prevent  the  dntg^ug 
which  usually  occurs  on  the  upper  lip  of  tho  fistula  when  the  oporstiini 
is  flnisheil,  the  vagina  is  detached  from  ita  insertion  to  the  uterus  hy  a 
semi-lunar  incision  made  transversely  ;  the  cellular  ^pace  which 
separates  tho  bladder  and  cervix  uteri  is  thus  penelrat»d.  and  tho  two 
o:^ns  are  isolated  by  slow  and  careful  dissection,  grazing  the  anterior 
aspect  of  tho  cervix,  the  most  superficial  fibres  of  wliich  ai'e  inoised  if 
necessary.  M.  Malgaigne  prefers  generally  to  reserve  this  pan  of  ih« 
operation  to  the  end.  I)ecause  it  is  only  at  this  time  that  one  <»n  apprc' 
ciate  the  traction,  and  one  may  thus  apportion  more  suitably  the  extent 
of  the  incision  and  dissection. 

There  are  different  advantages  in  the  two  cases  :  the  incision  don« 
It  this  time  facilitate*  the  lowering  of  tho  uterus  ;  done  later  it  i*  per- 
haps better  proportioned,  although,  in  truth,  the  traction,  the  effkctti 
of  which  are  feared,  is  not  immediately  produced,  bat  acRording  us 
infiammation  develops  after  the  operation  :  it  appoara  thou,  prtifcnibl^ 
especially  when  the  uterus  offers  much  reeistance,  to  terminal*  this 
(lissection  early.    This  being  done,  the  blood  is  sponged  away,  or  it  m 
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'■topped  hy  n  current  of  nold  water  ;  then.  Beizing-  the  eAigat  of  tbo  fistula 
one  aft«r  another  with  toothed  forueps,  they  are  pared  by  the  blunt- 
pointed  bistoury.  If  tbo  lislula  is  traniiveree.  one  must  licgin  Ht  the 
posterior  border,  whiiii,  by  reason  of  its  position  being  lower,  nonld 
b«  mukod  by  the  blood  which  would  flow  from  the  anterior  lip.  The 
piring  should  be  through  the  whole  thickness  of  the  voaico-voginal 
irall  ;  and  in  cases  wbcn  one  meete  witb  indurated  tissues  the  operator 
binst  not  be  content  with  simply  paring,  but  should  remove  them 
entirely. 

process  is  to  apply  the  sutures.  To  pass  them  M.  Jobert 
often  used  tho  barbed  catheter  of  Deyber.  But  the  manngi-'meDt  of 
this  instmment  is  somuwhat  eomplicated,  and  it  ia  not  indispe usable. 

tbe  Bstola  is  pared  the  wound  is  generally  large  ouough  toallow 
the  Qn}j[er  lieing  passed  into  the  bladder  and  guiding  the  needle.  The 
operator  should  always  prefer  thia  method,  which  has  the  ailTaiitage 
of  greater  simplicity,  and,  above  all,  allows  him  to  assure  himself  that 
the  needle  has  traversed  the  whole  thickne^x  of  the  wall,  which  u 
Bamt:time»  great.  The  needle  then,  armed  with  the  suture,  is  intro- 
duoed  into  the  bladder,  then  it  a  brought  through  the  other  Up,  from 
the  bladder  to  the  vngin^^  and  the  aanie  munceuvre  is  repeated  as  many 
times  as  it  is  judged  necessary  to  insert  sutnree.  Jf  too  great  obataolva 
compel  the  operator  to  use  the  borlMd  catheter,  he  introdnois  it 
through  tho  urethra  into  the  bladder  so  as  to  bring  the  end  to  one  of 
the  lips  of  the  wound,  then,  pashing  the  barb  armed  with  the  suture, 
he  trsvenuM  this  lip,  disengages  one  of  the  ends  of  the  suture,  and 
retiring  the  barb  in  Its  sheath,  be  does-the  same  to  the  other  lip.  and 
tlius  has  the  two  ends  of  the  suture  banging  uuiwards.  In  thfse  two 
ijeases  the  two  lips  of  the  fistula  are  comprised  in  the  loops,  the  number 
of  which  is  proportional  l«  the  extent  of  the  Gstula.  The  two  ends  of 
the  suture  are  hgbtly  drawn  to  approximate  the  two  lips  of  the  wound, 
then  they  are  only  lightly  tied,  m>  as  nut  to  cnt  the  flesh,  fnr  fear  of 
exciting  too  tharp  inflAminntory  reaction.  It  may  bapiicn  that  the 
Ulterior  lip  is  the  seat  of  iHime  dra^iig  ;  it  is  good  in  that  case,  to 
jBombwt  its  effects,  to  practise  some  Hmall  incisions  in  the  va^ual 
Ijnucous  membrane  parallel  tti  the  lips  of  the  fiatuls.  If  the  o[>eration 
been  well  done,  if  the  lips  of  (be  wound  arc  well  ailapted,  the 
iloas  orilice  shoald  be  Kiifficifiutly  well  dosed  lo  prevent  an  injec- 
tion passed  into  the  bladder  penetrating  intn  tho  vagina.  One  of  tho 
Jno  ends  of  the  snlures  may  be  cut,  the  other  lieing  left  in  tlie  vagina, 
which  will  bean  easy  means  of  finding  the  loop  when  it  becomes  timo 
to  remove  the  sutures  ;  then  the  forceps  are  withdrawn,  a  catheter  is 
placed  in  the  urethra,  and  the  patient  ih  rumoved  to  her  bed.  It  is 
.not  necessary  to  follow  M.  Jobert's  example  of  placing  a  tampon  of 
;«garic  in  the  vagina  ;  there  is  no  fuar  of  haimorrfaoge,  and  if  a  little 

ihonld  flow,  the  meann  which  serve  to  remove  the  clota  from  the 
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vagina  will  always  suffice  :  it  is  only  an  ooong  which  ia  eosilj'  orer- 
come  hj  iajectiona  of  cold  water. 

At  the  end  of  eight  or  ten  days,  in  general,  the  proceits  of  cicatric&- 
tion  is  BQHicicntly  advanced  to  allow  the  removnl  of  the  satares  :  the 
tttenis  is  lowered,  anil,  guided  by  the  ends  which  hang  in  the  ragitiK, 
the  loops  are  cat  and  withdrawn. 

When  the  sutures  are  removed  the  Biitula  may  be  only  diminiabed. 
And  not  cured.  In  this  case,  sometimen  cauterization,  or  better,  a 
fresh  suture,  completely  cures,  or  it  may  be  neceiBary  to  opieralo  more 
than  once. 

The  vagina  may  be  the  seat  of  two  other  kinds  of  fistula  which 
operative  surgery  proposes  to  remedy.  It  may  happen  that  a  more  or 
leas  extensive  aolution  of  continuity  of  the  rccto^vaginal  septuin  con- 
stitatcH  a  recto- vaginal  fistula  ;  or  sometimes  one  sees  a  commnnica- 
tion  established  between  a  portion  of  the  intestinal  tube,  above  the 
rectum,  and  the  vagina  :  an  en tero- vaginal  fistula. 

{al  Rixbi-vngiiial  Jittala. — What  has  been  mid  of  vesico-v^inal 
tistulai  applies  to  recto- vaginal  fistulas  ;  paring  and  adaptation  of  tb« 
edges,  cauterization,  and  sutures  niay  be  employed.  One  may  also 
have  recourse  to  a  kind  of  suture  exactly  comparable  to  cystopUaty  : 
the  edges  of  the  listula  being  pared  and  united  by  some  points  of 
interrupted  suture,  incisions  parallel  to  the  great  axis  of  the  fistula  *r« 
practised  on  each  side.  This  is  a  new  application  of  the  precept  of 
Celsus,  Franco,  and  Dieffenbach  (Plate  LXKXII.,  Fig.  4  and  4  hit). 

Lastly,  as  a  last  resource  in  cases  of  failure,  one  may  still  imitate 
Sanocrotte,  who,  having  failed  by  the  suture,  transformed  the  fistula 
into  a  rupture  of  the  perineum  and  septum  by  an  incision  of  the  lower 
part  of  the  recto-v^nal  septum,  and  hod  recourse  to  pertnieorThapby. 
(h)  Knlr,n>-vag>nal  ji»Uila. — As  regards  the  treatment  of  ent«ro- 
vaginal  fistule,  in  which  the  continuation  of  the  intestinal  channel 
becomes  more  or  less  obliterated,  surgery  offers  but  few  resourocH. 
Two  opuratioQB  of  this  kind  have  been  attempted  by  two  different 
processes  ;  in  both  cases  the  patients  died.  In  the  first  M.  Ronx 
incised  the  abdominal  wall,  and  after  having  attempted  to  Mpante 
from  the  vagina  the  portion  of  intustine  which  communicated  with  it. 
he  wished  to  invaginate  it  in  a  loop  of  intestine  which  be  believed  to 
be  below  the  fistuht.  At  the  autopsy  it  was  found  that  instead  of 
inraginating  the  portion  of  intestine,  which  was  the  scat  of  the  fiatola, 
in  the  lower  end  of  the  colon,  it  had  been  made  to  communicate  with 
the  gut  above  the  level  of  the  fistula.  In  the  other  case,  M.  Casa- 
mayor  devised  the  following  much  mure  simple  and  also  leKS  dangerona 
process. 

The  operation  was  perfonned  with  the  aid  of  a  particular  appomtiu^ 
a  kind  of  entcrotome,  composed,  like  that  of  Dupuytren,  of  two  ■ 
articulated  like  forceps,  H  inches  long,  each  furnished   with  Ui  ( 
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plate,  }  inch  long  and  half  that  breadth.  One  of  these  two  stema 
introduced  into  the  vagina  was  carried  through  the  fistula  to  the  upper 
end  of  the  intestine  ;  the  other  was  conducted  through  the  rectum  to 
the  level  of  the  first.  The  two  plates  were  then  only  separated  from 
one  another  by  the  thickness  of  the  opposed  walls  of  the  intestine  and 
rectum.  By  the  two  faces,  which  should  correspond,  the  plates  offer 
some  indentations  designed  to  maintain  its  relations  more  securely. 
Then,  the  two  branches  being  approximated,  the  intestinal  walls  are 
strongly  compressed.  By  the  aid  of  this  constriction  it  is  sought  to 
produce  a  loss  of  substance,  which,  putting  in  communication  the  two 
portions  of  intestine,  allows  the  faeces  to  follow  the  new  passage.  It 
is  to  be  regretted  that  pneumonia  carried  off  the  patient,  and  rendered 
useless  a  well-conceived  operation* 
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PLATE  LXXXIII. 

OPERATIONS    APPLICABLE    TO    THE    TREATJtENT    OP 
UTEniNE  POLTPI  AST)  PROLAPSE  OF  THE  WOMB. 

Fig.  \. — Lit/filure  of  a  pohjpvji. — .1,  Polj-poa  ;  b,  gorgot  held  by  tin 
ossiHtant  to  separate  the  polypiLi  from  the  vaginal  wall  and  help  th« 
Kction  of  valsellum  forceps,  rl,  and  at  tfao  eame  time  to  facilitate  the 
pitsi^e  of  the  ligature,  carried  round  the  pedicle,  r',  by  the  knot- 
fastener  ;  u,the  meatus  urioarioB  ;  b\  fingers  of  nn  astdstont  ;  /*,  antt*. 

Fig.  'i. —  JVnioii  of  a  imlffiian. — A,  Polypus  ;  B,  bi»aWe  embracing 
the  podiclo  of  the  polypus ;  P,  auns  ;  u,  meatus  ;  c,  torsion  forceps. 

Fig.  3. — Enriiian  of  it  /xitypus. — -I,  Polypus;  J",  iinus  ;  /,  /,  Ubift 
separated  by  the  fingers  of  assistants,  t,  I/  ;  v,  meatus  ;  1 1,  tenncolum 
foi'ceps,  which  draw  upon  the  polypusi,  the  pedicle  of  which  is  parity 
cut  through  by  strong  soiiisOTB. 

Vig.  4  bis.—PriilnpHf  if  th§  vUrun  ami  ragina.—n.  Meatus  ;  /,  t,  labis  | 
majora ;  ^1,  vagina  drawn  outwards  by  the  uterns  between  the  labis  i 
majora.  the  neck  of  whiuh,  b,  is  seen  externally  ;  P,  anu-s. 

Fig.  i.^OhlilfTiilioti  uflht  rnitiiui.—A,  Vagina  prolapsed  ;  li,  cer 
uteri  ;  /',  auus  ;  I,  I,  labia  ;  u,  meatus  :  e,  ",  internal  surfoco   of  the 
labia  majora  pared  at  the  level  of  the  vaginal  orifice  :  c,  c,  r.  loop*  of 
suture  which  traveree  the  labia  major*  at  the  level  of  tb«  paiwd    , 
portion,  and  of  which  the  ends,  il,ii,  d,  ar«  seen  on  the  opposite  aidsL 

Fig.  4  ler.—Pracfdare  of  Frkhr  iif  Uambury  (riiiiiorrhaphij). — Opertt- 
I'lOH  comiiltted.—l,  /,  Anterior  portion  of  the  labia  majora  ;  /*,  mm 
B,  B,  quiUa  engaged  on  the  one  side  in  the  loops  of  the  antures,  e,  f 
and  over  which  on  the  other  side  the  ends,  </,  d,  d,  are  tied. 

Fig.  b.—Antfro-iii)»lirior  medinii  Kfi-Him,  lu  ftioii^  thf  aptilirniion  of  mt  ■ 
airj>f»iar'/.—J,  Uterus  pushed  up  by  the  Viall,  B,  introduced  iuto  tbs 
vagina  ;  r,  rectum  ;  il.  recio- vaginal  wall  ;  n,  meatus  :  i;  vagino-veoital 
wall ;  b,  bladder  ;  x,  tap  which  controls  the  communication  betweeu 
the  vaginal  ball,  B,  and  the  external  ball,  B',  which  is  emptied  on 
being  compressed  to  distend  the  other. 

Operations  i'P(in  the  Utkku.h. 
(fjitrnliouii  applicable  lo  utrrxar  pohjpi- — This  is  not  the  plaoe  to 
outer  upon  extended  anatomico- pathological  considerations  of  uteriiw 
polypi  ;  these  do  not  in  effect  decide  the  surgeon  iu  preferring  oiw  ■ 
method  over  another  ;  he  relics  more  u])on  the  indications  fumialMd 
by  the  consistence  and  volume  of  the  morbid  producl.  and,  above  all, 
be  is  careful  to  ascertain  if  it  is  pedunculated  or  not. 


wr- 
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OPERATIVE  PROCEDUBES. 


There  arc  severnl  methods  of  operutioit  wfaich  liava  been  proposed 
for  the  core  of  uterine  polypi.  Of  thesB,  three  »ro  very  seldom  em- 
(ilnyud  ;  they  aro  cauterization,  crushing,  and  tormon.  The  other 
methods — avulsion,  Uguture,  i'croBear,  and  iodsion — are  more  im- 
{Kirtant. 

{a)  Cnalfrixaltim  wiu  known  to  the  ancients  ;  it  ia  nowadays  nearly 
abandoned.  Thi>  operative  procedure  iii  the  fame  as  that  which  will  be 
describud  apropos  of  cauterisation  of  the  cervix  uteri  ;  it  ie  doue  with 
the  actual  cautery  or  canstics. 

(i)  tVunAiiiy.— Having  to  do  with  a  small  polypus  of  soft  consiHt- 

euoe.  Ri!<camier  introdnced  the  finger  into  the  cavity  of  the  cervix  uteri, 

and  it  was  sufficient  to  press  the  polypu«  between  the  (Cervical  wall 

and  the  bulb  of  the  finger  to  break  up  nnd  extract  it.     In  a  similar 

COM  this  example  might  lie  imitali^d.     Oav  may  also,  if  the  polypus  is 

very  voluminous,  but  app^am  soft,  have  recourse,  not  to  a  real  crushing, 

A  strong  compression  with  forceps  to  diminish  the  vohiniu  some- 

L  what,  as  Dupnytren  and  R<'camicr  once  did,  causing  almost  complete 

t  diaappeaTance  by  combining  pressont,  crushing,  and  avulsion.     It  was 

■  ft  largo  polypus,  consistent,  which  could  not  be  lowered  by  any  means 

■trhese  surgeons  broke  it  up  several  timoH  with  tenacnlnm  forceps  and 

B  fingeni,   so  rw  to  make  it  a  pulp,  which  suppuration  was  left  to 

pdiminate. 

(f)   Tor»uiit.~lAk.e  crushing,  torsion   is  hardly  anytliing  elsie  than 
undisguised  avulsion.     The  |)olypus  being  seized  and  forcibly  drawn 
upon  by  forceps,  an  effort  is  mode  to  twist  the  pedicle,  as  in  the  treat- 
ment of  naml  polypi.     If  the  polypus  is  soft,  it  yields  more   to   the 
|_  eCorts  at  traction  than  those  of  torsion  :  if  it  is  Jiard.  at  lea.st  when 
e  (Mtdicleis  not  eery  tiniall.  it  resists,  nnd  it  is  not  only  the  polypus 
I  vhicb  is  twisted,  bat  the  whole  uterus. 

(</)  A  i-nhiiiu. — Avulsion  is  still  nn  imperfect  method  :  it  i»  reserved 
I  for  polypi  which  are  not  rtny  Hrm.  The  index-finger  is  pass^  into 
I  tbo  VBginn,  the  polypus  is  recognised,  and  the  polypus  forceps  are  slid 
I  Along  the  linger  and  the  growth  seized  :  and  partly  by  tmctinn  and 
portly  liy  torsion  it  ia  sometimes  eutiroly  torn  awaj.  generally  only 
partially.  In  the  latter  cam,  the  forceps  tire  again  introduced,  and  the 
attempts  are  renewed  until  ii  is  all  extracted. 

Bid.  Mulgoigne  indicates  another  procedure,  applicable  to  multiple 
polypi,  viK.,  drawing  down  the  uterus  with  tenaculum  forceps,  then, 
with  a  ourette  introduced  into  the  uterine  cavity,  scraping  nil  the  itt- 
*emal  surface.  This  is  also  a  procedure  which  partakes  of  crushing  ; 
it  has,  aocording  tu  itn  author,  the  advantage  of  not  being  followed  by 
bwnioiriiage. 


very 
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(f)  Ligature  (Plate  LXXXIII.,  Fig.  l).^Tbe  polypus  may  be  tied 
outside  the  vulvn,  in  the  vagina,  or  iu  the  uterine  cavity. 

1.  If  the  tumour  appears  outside  the  vnlva  with  its  pedicle,  the 
operation  ia  very  simple,  and  uonBJats  in  surrounding  the  pedicle  with 
a  strong  waxed  thread,  which  one  ties  with  a  double  knot.  If  the 
pedicle  does  not  appear,  the  polypus  is  drawn  down  by  tenaculnm 
forceps.  Lastly,  it  tba  pedicle  is  too  largo  for  a  eimple  ligature  la 
anffico  to  grasp  it,  it  is  to  be  transfixed  with  a  needle  carrying  a  doable 
thread,  the  four  ends  of  which  are  to  lie  subsequently  sepanit«d  mnil 
tied,  two  and  two,  on  eaeh  side. 

2.  When  the  polypus,  although  already  low  down  and  escaped  from 
the  uterine  cavity,  is  still  retained  in  the  vagina,  one  may  oatber 
attempt  to  draw  it  externally  with  tenaculum  forceps  and  deal  with  it 
as  above,  or  put  on  a  ligature  with  the  fingers  if  they  can  reach  high 
enough,  or  with  one  or  two  knot-fasten  ere,  that  is  to  say,  two  metallic 
stems  pierced  with  a  hole  at  one  end,  or  ending,  as  proposed  by  Mayor, 
in  crab's-clawa,  to  receive  the  thread,  or  two  metallic  tubes  which  carry 
a  thread.  The  patient  is  plneed  as  for  the  operation  for  stone  or 
vcsico- vaginal  fistula  ;  an  ossist.int  presses  on  the  hypogastrium,  Ihr 
soigeon  explores  the  vagina  with  the  two  first  fingers  of  the  left  hand, 
feels  the  polypus  again,  then,  applying  these  two  Sngers  to  the  poste- 
rior wall  of  the  vi^ina,  they  serve  as  conduetors  to  guide  the  knot- 
fasteners  and  plave  the  ligature  round  the  podide.  The  fingers  are 
withdrawn,  and  a  knot-fastener  is  grasped  by  each  band  :  they  are 
made  to  describe  a  half -circle  from  behind  forwards,  and  the  pedicle  is 
surrounded  by  a  loop  of  ligature.  One  may  eiiually  well,  tike  Deaiult, 
engage  the  two  knot-fasteners  in  front,  and,  while  one  remains  immo- 
bile, manage  the  other  so  as  to  surround  the  polypus.  In  these  two 
cases,  the  instruments,  being  carried  in  front,  are  crossed,  and  thereby 
the  two  ends  of  the  ligature  are  crossed  ;  then,  after  having  withdntwtt 
the  inatrumenta,  recourse  is  bad  to  a  knot-bolder  (that  of  Onefe  or 
Satiter),  which  twists  the  ligature  on  itself  several  times  so  »s  to 
strangle  the  pedicle. 

3.  Lastly,  if  the  polypus  is  retained  within  the  uterine  cavity, 
recourse  is  had  to  the  process  of  ligature  with  knot^faatenera.  Bat  a 
diSiculty  here  presents  itself  :  in  carrying  a  ligature  around  a  polypos 
within  the  uterus,  there  is  danger  of  tying  the  cervix  uteri  itself. 
This  operation  is  often  accompanied  by  sharp  pains  which  obliga 
one  to  relax  the  ligature,  and  even  to  renounce  it. 

Instead  of  making  use  of  silk  for  a  ligature,  silver  wire  may  be 
employed,  which,  being  readily  twisted,  avoids  the  necessity  of  tying  a 
knot,  a  proceeding  always  accompanied  with  considerahlc  difficulty. 

(/)  Ejxiiion. — Like  the  ligature,  excision  of  uterine  polypi  may  be 
practiced  in  the  vagina  or  in  the  nterua.  For  the  reat,  whaterer  the 
place  where  the  operation  is  performed,  the  process  varies  bnt  little, 
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FThe  patient  is  «lireya  placed  BS  in  the  preceding  csbsb,  and  tka  Burgeon 
introdDCes  into  the  vagina  either  a  biralTe  speculum,  or  rather  the 
indei-tingcr  of  the  left  hand,  to  mrve  as  n  goide  for  seizing  the  poly- 
poe  with  lenaculam  forceps,  b;  the  aid  of  which  he  draws  it  down  as 
low  as  possible,  facilitating  the  lowering,  if  nece^eary,  by  the  use  of 
other  forceps  placed  higber  np.  The  poIypnH  having  descended,  Ihe 
pedicle  ie  apparent,  and  it  is  then  cut  with  a  bistoury  or  with  strong 
scissors  curved  on  the  flat  (PUte  LXXXIII.,  Fig.  3). 

If  the  polypus  offers  too  great  resistance  to  efforts  at  tmction,  and 
cannot  be  brought  down,  a  long  Want-pointed  bistoury  carved  on  the 
Sat  is  to  be  slid  along  the  finger,  and  the  pedicle  cut  in  the  vaginn.  It 
is  scarcely  neccasury  to  remark  that  this  process  is  only  applicable  to 
polypi  already  Urge,  fibrous  polypi  ;  for  if  we  have  to  do  with  a  small 
polypus,  it  suffices  to  dilate  the  vagina  by  a  speculum,  discover  the 
tumour,  and  apply  the  bistoury  or  scissors  to  its  roots. 

When  the  polypus  is  retained  within  the  womb,  it  must  be  brongbt 
down  in  the  same  way  :  or  better,  the  uterus  may  be  drawn  down  liy 
forceps  placed  in  the  cervix  (the  latter  having  been  first  dilated  with 
tents  if  necessary),  and  then  the  polypns  itself  dealt  with.  Sometimes 
the  polypus  is  too  voluminous  to  pass  the  cervix  uteri  or  vagina ;  it  is 
then  necessary  to  incise  the  cervii  and  perineum,  or,  like  Chassaignap, 
to  diminish  the  volume  of  the  polypus  by  two  deep  incisions  which 
circumscribe  a  wedge-shaped  fragment :  inanmncb,  wben  dealing  with 
non- pedunculated  polypi,  it  often  suffices tnincisc  the  tniperficial  layer, 
which  forms  a  sort  of  envelope,  to  enucleate  the  Inmoar.  By  the 
rapidity  of  its  eieontion,  excision  merits  the  preference  which  has  been 
accorded  to  it  since  Dupnytren  brought  it  into  honour.  Hemorrhage 
is  the  only  complication  to  be  feared,  and  it  always  yields  to  the 

I  simplest  hEemontatics,  or  at  least  to  4>lugging.  Ligature,  on  the  con- 
trary, is  a  longer  operation,  which  exposes  to  more  dangers,  and  in- 
Tolres  graver  inconveniences,  among  which  may  be  named  the  slowness 
of  its  action,  the  pains  which  are  the  consequence  of  it,  the  hindrance 
OCcaaoued  by  the  flow  of  foetid    discharges,   the  presence  of   knot- 
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The  befit  method  of  excising  polypi  is  that  by  the  ecrascur,  an  in- 
■trument  which  excels  all  others  for  this  purpose  in  the  great  majority 
of  cases.  The  wire  or  the  cord  i'crasenr  is  very  convenient,  and  can  be 
applied  witbont  difficnlty,  even  to  large  polypi.  That  form  of  wire 
^crosear  should  be  used  whichallowsof  the  adaptation  of  the  wire  around 
the  polypus  before  it  is  attached  to  the  rest  of  the  instrnment.  In 
this  way  a  loop  of  wire  of  moderate  length  may  be  made  to  encircle  the 
b«se  of  a  polypus  or  sessile  growth.  When  the  pedicle  is  properly 
onuircled  by  the  loop  of  wire,  the  ends  are  to  be  attached  to  the  handle 
t£  the  instrument  and  the  screw  put  in  motion.     In  this  way  the  wire 


ill  caused  to  embrace  the  pedicle  eo  tightly  that  by  slow  toms  of  tlM 
screw  the  tissues  are  gradually  cat  through  quite  cleanly,  and  tliat 
without  loss  of  blood.  Hnimorrtmge  from  the  pedicle  is  tbun  pre- 
vented, and  the  risk  from  tbnt  source  is  accordingly  almost  entirely 
excluded.  The  process  is  quick,  clean,  simple,  and  safe.  The  instr 
ment  can  be  applied  to  polypi  even  high  up  in  the  uterus. 

The  applicstion  of  the  (>craaeurwill  be  facilitated  by  first  aeiiing  t 
polypna  by  polypus  forceps,  or,  if  the  growth  be  too  Urge  for  that,  by 
toothed  forceps.  The  handles  of  both  thcie  instrumentB  should  lode, 
80  that  a  firm  grip  may  be  obtained  with  them  without  the  neccesity 
of  Duuntaining  constant  pressure  by  the  hand.  Downward  tmction  to 
a  anfficient  extent  may  be  made  by  the  forceps,  and  the  wire,  rope,  o 
chain  of  the  ccrnaeur  cau  then  lie  readily  applied  around  the  p«diel« 
or  base  of  the  growth. 

Dr.  Gnilliird  Thomjts  has  invented  a  fipoon-saw,  by  means  of  whiolk 
he  thinks  intra-nterine  fibroids  can  be  rcraovod  with  a  minimam 
amount  of  risk  and  hwmorrlinge.  The  cervix  having  been  wcU 
dilated,  ami  the  tumour  being  drawn  down,  the  spoon  is  pnsKed  np  fa 
the  base  of  the  fibroid,  and  then  by  a  steady  sawing  muvetneiil  Urn 
biso  of  the  growth  is  out  through. 

THK  Uteih*^  asi)  Vauina,  VAtiiNAL  Cv«tihrlk  and  Rec 
These   operations  are  of   two   hinds— palliative  and   radicaL      Tb* 
pnlliative  treatment  is  the  application  of  pessarieti.     The 
kinds :  bung'sbnped,  hour-glass-shaped,  ring-shaped,  cnp-abaped,  etc., 
etv,,  the  form  of  which  raries  not  only  according  as  one  propoHee 
corahiit  prolapse  of  the  vagina,  vagiual  hemia.',  falhng.  o 
displacements  of  thu  nterus,  but  also  as  the  inventors  of  the  dillarent 
instmments  were  moved  by  such  or  such  principles  ;  one  propoaea  to 
act   on  the  cervix  uteri,  another  on  the  body  of  the  utems,  anoUtv 
solely  on  the  vagina,  which  bo  proposes  to  stretch,  etc.     For  the  i««t, 
one  can  readily  conceive  that  the  size  of  the  vagina,  or  still  more  tha 
nature  of  the  lesion,  must  singularly  modify  the  form  of 
One   can   therefore  frequently  employ  with    great  advantage   iixjj^- 
rubber  nir  pessaries,  which  by  their  small  volume  are  very  etuy  oC 
introduction,  and  which  are  moreover  much   more  capable   of  Slljn|r 
the  vaginal  cavity  in  dilating  and  unfolding  the  folds  of  the 
or  the  organs  vhicli  tend  t«  escape  from  that  canal,  without 
discomfort  comparable  with  that  almost  inevitably  caused  by  all  oU)«a^ 
their  sIm  and  oonsiatcnee  l>eing  augmented,  but  not  Ihoir  w«)^t 
Their  action  is  double :  they  keep  up  the  orgnas  by  direct 
they  dilate  the  vagina,  causing  its  folds  to  disajipear,  which  c 
organs    to   rise,  obliging   them   to   renumo  a  nonnll   pocitfon  fPbit« 
LXXXin.,  Fig.  :.). 
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Whaterer  may  bo  the  potMrj'  choMD,  it  is  first  oiled  and  is  then 
curried  to  the  entrance  of  the  ragina  and  ia  introduced  from  before 
bnckwards,  and  from  below  upwards.  If  the  iiessary  is  larger  one 
way  than  another,  it  if  to  be  presented  so  that  its  larger  diameter 
correiipunds  with  that  of  the  valva  ;  it  will  then  depress  the  posterior 
part  of  the  vaginal  oriGee  and  the  perineum  so  oa  to  facilitate  it« 
pusnge  below  the  pabic  arch. 

Once  introduced,  the  pessary  is  to  be  placed  in  a  snitablo  pcsition  ; 
thus  those  which  presunt  a  concavity  on  one  of  their  foces— being 
designed  to  correspond  with  the  projection  of  the  symphysis — must 
be  directed  forwards.  Those  which  are  cylindrical,  or  bnng-shaped, 
are  placed  according  to  the  axis  of  the  Tagina  :  those  which  are 
furnished  with  a  cup  are  so  di^iposed  aa  1o  rocejTe  tbe  cerris  nteri  intij 
the  cup  ;  if  they  are  Hat  (ring-sbnped),  an  obliqoe  position  is  given  to 
them  in  the  Tagiun,  m>  that  one  face  looks  forwards  and  the  other 
backwards,  nnd  the  upper  border  is  behind  tbe  cervix,  etc.  It  is  im- 
possihlc  to  eonraeratt)  tbe  different  positions  to  give  to  pessaries,  hot 
they  present  no  dilAculty.  It  is  leas  easy  to  obtain  the  immobility  of 
these  pessaries,  which  shift  with  disheartening  facility  in  spite  of  all 
the  more  or  letss  troublesome  means  with  which  they  are  compUcated 
to  obviate  the  defect.  In  this  relation,  too,  pesaaries  of  caoulcbonc, 
funnel-shaped,  and  especially  air  pewnries,  have  a  great  advantage,  for 
they  koep  themselves  in  position, 

lu  some  cases  of  prolapse,  when  other  varieties  of  pessaries  have 
failed.  Zwanck's  expanding  pessary  may  be  tried  with  advantage. 

Tbe  roilicul  care,  like  the  palliative  treatment,  is  also  encnmbored 
with  far  too  great  a  number  of  processes,  the  efficacy  of  which  is  no 
more  demonstntted  than  that  of  different  pessaries.  Thus  Dielfenbach 
proposed  the  excision  of  ramc  folds  of  the  vaginal  orifice  :  Marshall, 
Irebnd,  Hemming,  and  Velpeau.  that  of  a  longitudinnl  or  quadrilateral 
flap  of  vaginal  mucous  membrane  ;  M.  Langier  prefers  to  cauterize  it : 
then  M.  Malgaigno  thought  to  obtain  good  results  by  extjsing  the 
demi -circumference  of  the  vaginal  orifice,  before  and  behind,  and  rc^ 
uniting  them  by  suture.  Fricke  fof  Hamburg)  indicated,  under  the 
of  opisiorrbaphy,  vivification  of  the  labia  majora,  and  then  re- 
union by  suture.  Lastly,  M.  Boraain  G^rardio  had  recourse  to  the 
lextreme  proci^s  applied  by  M.  Vidal  (de  Cassis)  to  vesioo- vaginal 
flftuliG,  obliteration  of  the  vagina. 

In  late  years  it  has  been  suggested,  should  other  methods  have  failei}, 
to  endeavour  to  retain  the  uterus  in  its  place  by  shortening  the  round 
ligamenta.  This  procedure,  which  is  known  ns  Alexander's  opcintior, 
has  Dot  as  yet  met  with  that  unqualified  approval  which  would 
sanction  its  being  placed  in  the  catal<^ue  of  established  operations. 

All  these  processes  are  !0  eimple  as  to  render  a  description  of  them 
but,  unfortonalely,  they  offer  tbu  common  inconvenience  of 
'fating  inadequate.  £4 


i 


370  A   TEXT  liUOK  OF  OPERATIVE  .SURGER  V 

All  fail  ngaJDst  an  ul>8tacle  wbicb  ia  almost  instirmoantxble  ;  and, 
even  when  they  Reetu  to  l)e  followed  by  complete  Bucc^se,  one  U  often 
deceived,  (or  the  malady  is  not  alow  of  reproduction. 

In  cases  where  pessaries  have  to  be  Applied  to  I'ombat  falling  of  the 
vagina,  or  womb,  or  diBpfacement,  it  is  evident  that  the  application  of 
the  pessftiy  must  be  preceded  by  another  little  operation,  the  rodnctioa 
of  the  fallen  or  displaced  oi^ii. 

To  reduce  displacement  of  the  vagina,  the  pkn  is  the  same  as  for 
prolapse  of  the  rectum  :  the  surface  of  the  projection  is  covered  ^Ib 
a  napkin  smeared  with  grease,  and  then  gently  prosKcd  with  tbc  fii^en 
from  the  circumference  towards  the  centre.  It  is  the  sinae  for  tho 
reduction  of  the  uterus  :  the  organ  is  enveloped  in  greased  linen,  and 
then  pushed  back  by  compressing  the  fundus  so  as  to  lessen  its  size  ; 
if  the  organ  is  inverted  like  the  finger  of  a  glove,  one  plaees  the  Gug«r 
on  the  lowest  part  and  pushes  it  in  the  direction  of  the  vagina. 

If  there  be  deviation  of  the  uterus,  it  is  recognised  by  the  help  of 
touah,  or  the  application  of  a  speculum,  or  the  use  of  the  sonnd  :  than. 
having  reduced  it,  it  is  opposed  by  the  employment  of  an  iLp|>Popriat* 
pessary,  or  by  the  use  of  Simpson's  sound. 

Serious  difficulty  may  be  encountered  in  restoring  an  inverted  ntems 
to  its  proper  position  :  indeed,  reduction  may  be  impossible,  and  then, 
if  btemorrhage  threaten  the  life  of  the  patient,  amputation  of  the 
inverted  organ  may  become  necessary.  Success  will  often  i 
patient  efforts.  Continuous  elastic  pressure  should  be  kept  up  a 
the  centre  of  tho  fundus  uteri,  with  slight  deviation  to  one  or  other 
side  :  Aveling's  nteriue  repositor  has  proved  very  successful  in  some 
chronic  coses.  Compreraion  of  the  oi^n  by  an  elastic  baudnge  with  a 
view  to  driving  as  much  of  the  blood  as  possible  out  of  the  orpsm  in 
order  to  reduce  the  bulk  of  the  body  and  fundus  will  facilitate  all 
efforts  at  restoration.  Incisions  into  the  cervical  tissues  have  been 
practised  by  Dr.  Bume*  and  others,  in  order  to  favour  dilatation  of 
the  neck.  These  should  be  carefully  done,  if  employed,  so  as  to  aTOld 
undue  laceration,  or  penetration  into  the  peritoneal  rnvity  or  adjoining 
Tigcem,  t.g.,  bladder  or  rectum.  A  much  more  serious  measure  has 
been  adopted  by  Dr.  Q.  Thomas,  viz.,  opening  the  abdominal  cavity, 
dilatation  of  the  cervix  on  its  peritoneal  aspect,  and  subsequent  re- 
inversion  of  the  organ. 

This  is  so  grave  an  operation  that  Its  adoption  must  alwaj-B  be 
guarded  by  great  circumspection. 

All  attempts  at  reduction  are  more  likely  to  be  attended  by  aucceM 
if  they  are  made  a  week  or  more  after  the  cessation  of  a  mtomenial 
period  rather  than  near  that  epoch.  Prcrsnre  upon  the  inverted  orgsa 
should  not  be  too  long  continned  for  fear  that  sloughing  may  enane. 
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PLATE  LXXXIV. 

OPERATIONS  OX  THE  UTEBCS  AXD  ITS  APPENDAGES. 

Fig.   l.—  Tapping   thf  uferun.— n,  Utenw  ;    h,   bladder;   r,   rectum 

,  (J,  index-finger  of  the  wu^eon  introduced  into  the  Tiigina,  and  serriq 

u  u  couduotor  of  a  trocar,  iV ;  e,  sacrum  ;  f,  abdumioal  wall  depressed 

g,  loops  of  iDteetiues ;  A,  nuns ;  i,  urethra  ;  i,  orifice  of  the  nterus. 

Fig.   2. — AppHealion   of  the   "iwcaliim.—a,   a,    Trivalve   apecnlum 

K  ateri. 

ig.  2  hit. — (/,  Long  forceps,  with  cotton  wool.   <■,  to  cleanse  the 

—  OtuterizatioH  of  Ike  ctrrlx  uteri. — o.  Ivory  speculum ;  a',  its 
linndle ;  b,  cerrts  nleri ;  e,  actual  cautery ;  e',  its  handle ;  il,  d",  labia 
majors. 

Fig.  4. — Punrtarf  of  an  ovarian  q/il. — a.  Cyst ;  b,  cannla  of  trocar, 
L  the  handle  of  which  is  seen  at  e :  r/,  aterus ;  «,  «*,  FallopiaA  tubes  ; 
L  y,  healthy  OTnry ;  y,  bladder ;  A,  coils  of  Lntettine. 

EXPLORATION  OF  THE  CERVIX  UTERI. 

0/  the  fou^A.^ Besides  palpation  and  mediate  aiiscaltation  through 
the  abdominal  purietea,  the  surgeon  has  at  his  disposul  two  modes  of 
direct  exploration  to  discorer  the  different  pbjrsiological  and  patho- 
logical conditions  which  the  uterus  and  vagina  may  present.  By  touch 
he  acquires  a  nnmber  of  ideas  respiting  the  consiBtence,  volume,  etc, 
of  the  cervix  and  body  of  the  ntoros,  and  by  the  application  of  the 
spocolnm  he  completes  it  by  bringing  in  the  aid  of  vision, 

"Vuginal  examination  may  be  made  in  two  ways,  the  patient  standing 
or  lying  down. 

1.  If  the  woman  who  is  to  be  examined  is  standing,  she  is  to  be 
placed  with  her  back  i^oiust  a  firm  substance ;  the  surgeon  sits  or 
kuoela  before  her ;  kneeling  on  the  left  kneo,  if  he  uses  the  right  hand, 
and  rice  eerid. 

The  index -Soger  is  to  be  oiled,  the  thighs  are  to  be  separated,  and 
the  hand  paaied  to  the  parts.  The  index-finger  and  thumb  are  to  bo 
kept  extended,  and  Uie  others  flexed  on  the  palm  of  the  hand ;  the 
forefinger,  being  carried  to  the  perineum,  recognises  the  vulvar  open- 
ing, which  is  then  to  be  {lenetnited  gently  and  withont  violence.  If 
any  obstaule  is  encountered,  its  nature  is  to  be  investigated. 

always  to  be  understood  that  if  the  woman  is  a  vii^in,  the 
integrity  of  the  hymeneal  membrane  in  to  be  ruspected,  unless  there  ho 
aigent  indications  to  tbo  contrary. 
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The  vagina  having  been  explored,  the  finger  reaches  the  cervix  uteri 
and  glides  gently  around  it,  eiplorea  the  os  and  Burrouiiding  parte — in 
n  wold,  it  is  carried  in  every  posgible  direction,  eitaminea  the  uterus  to 
as  to  appreciate  its  Kcnsibility,  consiatenoe,  temperature,  weight,  etc 
Loistly,  to  complete  the  investigation,  the  sui^oon  places  his  left  hand 
on  the  hypogastrium  and  depresses  the  abdomjuul  wait,  while  be  fixes 
the  uterus  with  the  finger  which  is  in  the  vi^ina,  so  as  to  compress  the 
organ  between  the  two  hands,  and  estimate  with  the  greRtest  certitude 
its  form  and  volume. 

This  last  stage  of  the  examination  can  be  most  easily  practiced  when 
the  patient  is  lying  down.  The  examination  being  completed,  the 
natni-e  of  the  liquid  adhering  to  the  Gnger  shoald  be  carefully 
examined. 

'I.  The  patient  lying  on  the  back,  the  head,  shoalders,  and  pelvis 
beinj}  somewhat  raised  and  supported,  bo  as  to  put  the  abdominal  mdla 
in  tho  greatest  state  of  relaxation  possible,  the  snrgeon  places  himsdf 
as  near  as  he  can  on  the  right  aide,  and  pusses  his  band  niider  the 
coverlet,  and  proceeds  as  above.  It  frequently  happens,  when  the 
patient  is  lying  down,  that  the  finger  cannot  reach  the  cervix  nt«ri ; 
the  pelvis  should  then  be  raised,  either  by  the  patient's  own  efforts,  or 
by  placing  a  cushion  under  the  loins.  Should  this  not  be  sufficient, 
either  the  flexed  fingers  may  press  back  the  perineom,  the  thumb  being 
fixed  against  the  pabic  bone,  or  the  middle  as  well  as  index  finger  tnsy 
be  introduced. 

The  foregoing  is  the  position  generally  adopted  by  continental  pmc- 
titioners,|,lK>tb  for  obstetrical  aa  well  as  gynaecological  practice.  In 
England  the  patient  is  usually  placed  on  her  left  side  for  both 
purposes. 

Ajiplieulii'n  af  thf  qieculum. — Before  proceeding  to  the  nppUcRtion 
of  the  speculum,  the  sui^eon  always  finds  it  a  great  advantage  to  mitke 
a  digital  examination.  He  learns  by  this  means  the  exact  paidtion  of 
the  cervix  uteri,  and  thus  avoids  a  number  of  searchings  which  render 
the  operation  fatiguing,  difficult,  and  sometimes  even  nearly  iai' 
possible. 

It  is  unnecessary  to  insist  on  the  different  form  of  instmunenta 
which  may  be  nsed  ;  the  operative  procedure  varies  but  little,  tvhatwer 
he  the  spocnlnm  preferred. 

It  is,  however,  worthy  of  remark  that  the  smaller  the  inferior 
tremity  of  the  speculum,  the  easier  it  is  of  introduction ;  and  in  I 
respect  the  bivalve  speculum  apparently  offers  the  groatest  advantage 
by  its  conical  shape  :  when  introduced,  the  examination  is  often  diffi 
cult,  tho  separation  of  the  two  valves  permitting  the  folije  of  the 
vagina  to  project  into  the  cavity  of  the  spcculnm,  and  to  maalc  the 
parta  which  one  would  examine  at  the  t«p  of  the  vagina.  In  this 
tespect  it  is  more  convenient  for  the  examination  of  the  vaginal  wall. 
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^^HP     The  quftdrivalTB  speculum  ia  very  rarely  employed  ;  those  which  are 
^^^   preferable  are  the  full  ipecalimi,  thnt  is  to  saj,  the  slightly  conical 
metal   tube  of   Btcamier,  furnished   at   the  end   with  the  ebony  of 
GaJeiowBki,  or  Mt'lier.  or  the  trivalve  epecalam. 

The  patient  is  placed  on  the  edge  of  a  bed,  the  lower  limbs  separated, 

bent,  and  supported  by  assistants,  or  on  chairs ;  tbe  surgeon  places 

hiuiaelf   in  front,  either  seated  or   kneeling  on  one   knee,  takes  the 

speculnm,  previously  greased,  and,  sepamtiug  the  lubia  with  the  fingers 

and  thumb  of  the  left  hand,  presents  the  end  of  the  speculnm  to  tbe 

v^inul  orifice,  luid  gently  introduces  it.     The  instrument  ought  in  tbe 

first  place  to  be  direct«il  from  liefore  bnckwurds,  and  but  little  from 

below  upward)^  go  a*  to  avoid  tbe  fourcbette,  which  if  pressed  upon 

causes  much  pain.     Tbe  orifice  pasned,  tbe  hand  is  lowered,  and  the 

instrument  is  introduoed  in  tbe  direction  of  the  vaginal  axis.     The 

plog  is  then  to  be  withdrawn,  and  the  introdnctiou  lb  to  be  continued 

with  much   gentleness,  guiding  the  speculum  to  the  piositioa  of  the 

cervix  nteri,  which  has  already  been  recognised  by  touch.     At  the 

«ame  time  the  operator  examines  tbe  state  of  tbe  vaginal  walls,  agiuDst 

^^^-     which  he  must  eierciie  a  certain  amount  of  force  to  ovcKome  their 

^^^  resistance.      In   effect   the   patient   involuntarily   makes   efforts,   the 

^^^1  vagina  contractu  and  presents  a  rose  form  at  the  extremity  of  tbe  tn- 

^^^P  atrutnent,  which  may  often  be  taken  by  the  surgeon  for  the  cervix 

I  uteri,  but  it  has  not  the  smooth  aspect  of  tbe  cervix ;  on  the  contrary, 

the  surface  is  furrowed  with  cormgntions  somewhat  redder  than  the 

uervix  iu  the  normal  state,  or  paler  in  case  of  inflammation  of  the 

cervix.      Lastly,  it   does  not   offer   the  resistance  of   the  cervix  on 

pressure,  either  by  the  speculum  or  sound. 

Aa  soon  as  tbe  cervix  appears,  endeavoora  sbonld  lie  made  to  eng^e 
it  in  the  orifice  of  the  specnium ;  if  it  is  too  large,  the  different  parts 
should  be  examined  by  inclining  the  speculum  from  side  to  side,  the 
parts  successively  discovered  being  wiped  by  liut  or  ootton-wool,  held 
by  long  forceps  (see  Plate  LXXXIV.,  Fig.  2  and  2  bvi). 

When  once  the  speculum  is  introduced,  nothing  is  easier  than  to 
apply  topical  remedies,  whatever  one  may  have  recourse  to,  even  the 
actual  cautery ;  only  in  that  caae  an  ivory  or  wooden  speculum  should 
^^  be  used  instead  of  a  metaUic  one  (Plate  LXXXIV.,  Fig.  a). 
^^^L  One  may  add  to  the  employment  of  the  ordinary  sjieculum  the  use 
^^^H  of  a  eimilar  but  much  smaller  instrument,  viz.,  that  of  a  small  speculum 
^^^K  fixed  to  the  end  of  long  forcep.i,  whereby  one  can  examine  the  uterine 
^^^Beavity.  The  use  of  this  instrument,  which  necessitates  the  emptoy- 
^^^P  meut  of  artificial  light,  boa  been  much  simplified  by  the  mode  of  illu- 
^^^B  nination  adopted  by  M.  Langier. 

^^^H  The  speculum  may  also  be  used  for  the  introduction  of  the  uterine 
^^^B  Bound  ;  but  generally  touch  suifices.  Once  the  oa  uteri  is  recognised, 
^^^B  the  finger  u  used  to  conduct  the  sonnd.    II  is  the  aame  for  tbe  applies 
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tioa  of  the  uterine  adjtuiter.  on  the  use  of  which  it  is  the  less  necvs- 
aary  to  insigt,  as  the  application  is  easy,  and,  moreoTer,  the  importiuica 
of  the  general  eni|)lo3'inent  of  it  has  probablj  been  much  oKBggerated. 

In  the  case  of  pronounced  aterine  deviation,  BntererBioa,  or  retro- 
version,  the  (init  thing  is  to  reduce  it.  Reduction  id  ordinarily  easj-  ; 
bnt  the  displaoement  m»y  be  reproduced  directly.  It  may  be  done  hy 
the  v^na,  or  by  the  rectum.  The  patient  lying  down,  Miil  tbe 
abdominal  walls  in  a  state  of  relaxation,  the  surgeon  introduces  one, 
or,  if  required,  two  fingers,  by  means  of  which  he  first  pusbett  op  the 
body  of  the  uterua,  and  then  hooking  the  end  of  the  finger  on  tbe 
cervix,  he  tries  to  bring  it  downwards. 

tf  that  be  not  sufficient,  the  body  of  the  uterus  may  be  pushed  up 
through  the  rpctuin,  cither  by  the  fingers,  or,  rather,  after  Evrat,  by 
means  of  a  alem  nine  or  ten  iuchex  long,  having  nt  its  end  a  graued 
plug,  whilst  attempts   are  made    by  the  vagina   to    hook  dowD    tfaw 

Lastly,  when  there  attempts  have  failed,  and  the  displaced  ot«rus  ia 
distended  by  the  product  of  conception,  a  liut  resource  'v,  pnnctare  of 
the  organ. 

ruaelvre  a/  the  uUnm. — Puncture  of  the  utems  is  done  in  caRM  of 
oougeuital  or  accidental  obliteration  of  the  cervix,  either  to  giTC  exit 
to  the  menatmal  blood  iiccumulated  in  the  uterine  cavity,  or  when  tha 
gravid  organ  ih  in  a  state  of  Tetroversiou  which  cannot  be  modified. 
In  the  first  en-c  the  puncture  is  made  per  vnginnm  ;  in  the  second  it 
may  also  be  made  by  the  rectum. 

1.  By  the  vagina  (Plate  LXXXIV.,  Fig.  1),  the  finger  in  tbe  canal 
fiCTToa  the  surgeon  to  recognise  the  point  where  the  os  and  cervix 
should  be.  Should  this  seareb  be  fruitless,  it  at  least  serves  to  guide 
a  slightly  curved  trocar,  so  disposed  that  when  the  handle  of  the  trocar 
is  held  in  the  pnlra  of  the  hand,  the  point  is  within  and  masked  by  tho 

When  the  end  of  this  reaches  the  point  which  it  is  jndged  snitable 
to  traverse,  the  instrument  is  thrust  through,  being  stopped  ns  soon  an 
FMistauce  is  no  longer  met  with.  The  trocar  is  then  withdrawn,  and 
the  liquid  evacuated  through  the  cnnula,  or,  if  desired,  a  sound  may  be 
inserted  to  keep  open  tbe  orifice  made  or  to  inject  into  the  ntcrine 

2.  By  the  rectum  the  process  is  the  same  ;  instead  of  introdacing 
the  trocar  by  the  vagina,  it  is  conducted  through  the  rectum  ;  and  a», 
in  this  case,  the  object  is  especially  to  determine  the  escape  of  th« 
liquor  amuii,  should  it  not  flow,  a  stylet  may  be  passed  through 
canula,  so  as  to  ascertain  the  nature  of  tbe  obstacle,  and  to  loani 
whether  or  no  a  second  puncture  should  be  made. 

Puncture  of  a  retrofle»ed  or  verted  gnivid  utorui  is  rarely,  if 
neoesury.    Evacuation  of  the  bbdder  and  rectum,  the  prone,  or  | 
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pectonU  position,  coatinuous  pretsare  with  djsteuiible  ciliistio  baga  and 
cbloroforiii  will  always, or  nearly  bo,  enable  the  surgeon  In  restore  the. 
(luplaced  organ.  In  making  o£Fort«  at  re[>osition  it  is  well  to  uppljr 
preaaure  latonilly,  80  as  to  avoid  the  promontory  of  the  uonim. 

A  word  may  be  added  respecting  Lhe  reduction  of  diaplacemenle  of 
the  non-giavid  u  torus. 

When  reduction  cannot  be  effected  by  the  fingcts,  the  careful  use  of 
the  nterine  Eonnd  will  usually  aci:onipliBh  it  ;  that  ia  to  say,  jf  there 
be  no  .morbid  itdbenions  of  the  utems  to  surrounding  parts.  In  a 
RiBO  of  retmttexion,  for  example,  the  Ronud  should  be  bent  to  a  curve, 
corresponding,  oa  nearly  ns  the  operator  can  jndge  by  digital  examina- 
tion, to  the  bend  in  the  uterus.  The  sound  being  tbun  introdnood  into 
the  ulerint>  cavity,  careful  and  tjentle  attempts  at  rotation  are  to  be 
made  by  causing  the  extremity  of  the  handle  of  the  sound  to  describe 
a  large  circle,  ao  as  not  to  press  upon  or  Injure  the  interior  of  the 
iiteru!>.  On  no  account  is  the  handle  of  the  soand  hi  be  rotated  oa 
its  own  axis  :  this  would  cause  the  aterino  end  of  the  sound  to 
describe  as  targe  a  circle  as  poeeibto,  which  would  be  injurjoos,  while 
bj  causing  the  handle  end  to  describe  as  large  aa  circle  as  possible,  in- 
jury to  the  uterus  ia  avoided,  and  the  f  nndus  of  the  retrotlexed  organ 
is  brought  forwarda. 

If  B  pessary  be  applied,  it  should  be  inserted  while  the  sound  keeps 
the  womb  in  the  normal  position,  to  that  the  organ  may  be  kept  up 
and  prevented  fulling  again  into  it«  abnormal  location. 

Oi'EKATioNS  Ai-i'i.HAiiLB  TO  CANrKn  OF  THE  Cervik  Uteiii. 
Several  kinds  of  operatioua  have  been  proposed  for  cancer  of  the 
Wrvi:  uteri  :  csaterixation.  ligature,  and  exciMon  or  amputation. 
I  Idgaturc.  being  frequently  followed  by  very  grave  accidents,  is  oom- 
I  ,^(tely  abandoned.  Excision,  extolled  by  Bi-camier  and  Lisfmnu,  is, 
a  all  other  operations  for  cancer,  followed  by  such  numerous  re- 
r  kpses  that,  conjoined  with  the  series  of  primary  accidents  which  may 
^accompany  it,  it  is  nowadays  almost  ahandoDod.  Cauterization  juetlj 
t. merits  to  be  reserved. 

Cai'lerUatiou  of  the  cervix  uteri,  which  is  alao  practiced  for  several 
KiOther  ledons  bosides  cancer  of  the  cervix,  is  a  very  drnplc  operation. 
Apply  the  speculum,  cleanse  the  cervix,  plane  between  the  posterior 

■  Sp  and  the  wall  of  the  speculum  a  dossil  of  dry  lint,  fo  as  to  absorb 
I '>ach  porlions  of  the  caustic  as,  failing  toaot  on  the  cervix,  may  involve 
1  the  vagiua  :   then,  by  means  of  forceps  or  oaustic-hulder.  apply  the 

:.  solid  or  liquid,  to  the  cervix,  and  let  it  remain  there  a  longer 

■  «r  shorter  time,  according  as  it  is  desired  to  a&ect  the  tisanes  slightly 
Tor  dFtcply  :  lastly,  apply  some  cooUng  lotion  :  this  is  the  whole  pro- 

If,  on  the  other  hand,  the  actual  cautery  ia  preferred,  and  this  is  » 
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procedure  one  need  not  fcsr  to  recommend,  sercml  lenticular  csatcriw, 
t.g.  pAqneltn's,  are  heated  to  a.  white  heat,  so  as  to  act  us  deeply  as  mj 
be  desirable  ;  then  an  ivory  apeoolam  is  to  be  applied,  in  <wder  to 
avoid  burning  the  vaginn  und  causing  pun  ;  or  even  n  tin  Bpecttlom, 
aft«r  M.  Malgai)n><2'H  example. 

Cauteriiation,  and  especially  with  the  actual  cantery,  ia  an  excellent 
operation  ;  generally  but  xlightly  painful,  it  permit*  of  the  deBtmction. 
if  not  by  one,  by  several  applications,  of  the  deep  ulcerations,  wfaioh  at 
jii'st  sight  one  might  have  felt  obliged  to  regard  as  of  a  natnre  to  ) ivid 
only  to  a  cutting  instrument. 

AmpuliilioH  of  tlir.  rervLr  uteri. — This  is  performed  in  two  w»y^ 
according  as  the  womb  can  be  lowered  or  not. 

1.  Two  fingers  in  the  vagina  serve  to  implant  and  keep  in  place 
tenaculum  forceps,  by  means  of  which  the  uterus  ram  be  brought  dovn 
to  the  level  of  the  ■viilva  ;  thou,  with  a  bluut- pointed  curved  bistoury, 
protected  with  lint  up  to  near  the  end,  section  of  the  tissues  in  niade, 
care  being  taken  always  to  keep  above  the  diseased  portion,  and  U> 
trench  on  the  sound  parts. 

2.  If  traction  will  not  produce  the  desired  effect  of  lowering  the 
womb,  scissors,  curved  on  the  flat,  may  be  advnnti^eously  nsed,  or 
Dupuytren's  curette,  which  should  be  intn>duced  into  the  cerrix, 
guided  by  the  two  fingers.  The  nae  of  the  gal va no-can tery  will  oft«a 
bo  found  preferable  to  other  procedures  in  this  operatio 

The  operation,  ia  generally  done  without  the  patient  having  frft 
much  pain,  except  perhaps  during  efforts  at  traction,  which  dioutd 
always  be  done  with  extreme  gentleness  and  slowness  ;  blood  will  flow 
freely,  but  it  need  not  occupy  the  attention  much,  plu^ng  being 
called  for  only  when  the  How  is  very  abundant  and  the  patient  i 
sensibly  weakened  by  it. 

Dr.  Marion  Sims  has  lately  practised  an  operation  similar  to  the 
second  of  the  above.  He  cuts  widely  into  the  sound  tissues  and  ploga 
the  resulting  cavity  with  a  styptic  preparation  of  i: 
pfaate  by  preference,  or  the  perchloride.  Care  should  always  be  taken 
in  these  operations  not  to  invade  or  to  approach  too  new  lo  the 
poritoneal  oavity  or  the  bladder  or  rectum.  Erosion,  or  scraping  li 
means  of  Hcoops,  such  as  Simon's,  is  a  very  useful  operation  wtiwe 
pnicticable  ;  hut  care  is  requisite  to  avoid  penetration  into  the  bladdOT, 
ri-'^tum,  peritoneum,  etc. 

The  cervix  may  also  be  removed  by  means  of  the  ti 

Emmtt't  oprriitioH. — Aa  cancer  of  the  cervix  uteri  is  conmderMi  by 
some  pathologists  to  have  its  origin  in  the  morbid  ohangoe  conseqacot 
on  fissure  of  the  cervix,  it  may  be  well  to  consider  here  '  Emmet'a 
operation '  for  the  radical  cure  of  the  latter  condition. 

The  patient  is  placed  in  the  lithotomy  position  or  else  on  her  Uft 
aide,  and  Sims'  speculum  introduced.     Two  teuacala  a 
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one  in  MOh  flap  of  the  licemtion.  and  b^  approximation  the  operator 
decides  whkt  omoant  of  denudation  la  needed.  Having  decided  this 
point,  the  lower  side  of  one  flap  ia  oanght,  and  the  mnoong  membrane 
Knil  I  nnall  portion  of  parenchyma  as  far  be  the  angle  made  by  the 
jnnotion  of  thtt  flaps,  are  cut  away  ;  the  corresponding  part  of  the 
other  flap  ie  now  Mited  and  treated  similarly.  The  other  side  is 
treated  in  the  game  way,  the  result  being  two  long  raw  surfaces,  with 
an  intervening  atrip  of  mucous  membrane  in  each  flap.  All  bleeding 
is  now  stopped  by  the  application  of  sponges  wrung  out  in  hot  water, 
and  the  raw  surfoceit  are  closely  approximated  ;  if  the  operator  is 
■atiiilied  that  eutflcient  tiBsae  buH  been  removed  and  that  the  denuded 
Burfucee  come  well  together,  he  next  proeeeds  to  pass  the  sntores. 
This  is  done  by  means  of  short  corrcd  needles  threaded  with  silk,  to 
'hich  the  silver  sutures  are  attached  :  when  the  wires  are  all  in 
position,  a  sound  is  passed  to  secure  the  integrity  of  the  central 
canal,  and  the  sutures  are  then  twisted  up  or  clamped  with  a  shot  and 
ooil,  commencing  from  above  if  proceeding  downwardly.  Tbe  amount 
of  tissue  to  be  removed  in  the  denudation  of  tbo  flaps  necessarily 
depends  on  the  previous  degree  of  hypertrophy. 

Aj-lirpalion  of  Ihf.  icomb. — This  operation,  which  has  been  nnder- 
taken  for  the  removal  of  the  cancerous  uterus,  may  be  performed 
either  entirely  by  the  vagina  or  by  abdominal  section  combined  with 
manipulation  through  the  Taf^inaT  canal. 

FreviuT i  iiptmiion. — The  patient  having  been  pnt  on  the  table  aud 
araEsthetized,  the  vagina  is  syringed  out  with  a  strong  solution  of 
carbolic  acid,  and  then,  alt  preliminary  precautions  having  been  ob- 
served as  in  ovariotomy,  the  abdomen  ia  incised  along  tbe  median 
line  and  the  peritoneal  cavity  opened.  In  the  next  stage  of  the  opeia- 
tion  the  fundus  uteri  is  seixed  with  forceps  or  tnnsflxed  by  a  string 
and  drawn  upwards  by  an  assistant,  while  the  operator  |in>ceed8  to 
ligature  the  brood  ligaments.  In  the  latter  proceeding  three  ligatures 
be  passed  ;  the  npper  one,  passing  through  the  ovarian  ligament 
includes  the  Fallopian  tube,  the  middle  one  penetrates  tbe 
'Warian  ligament  above  and  the  round  ligament  below,  while  tbe  loweet 
one  is  managed  in  tbo  following  manner :  one  end  is  threaded  into 
■  needle  pushed  np  from  the  vagina  into  tbe  pelvis  anterior  to  the 
broad  ligament :  the  needle  ia  now  withdrawn  and  carried  np  again  by 
the  same  punctnre  into  the  pelvis  posterior  to  the  broad  ligament  ;  the 
ligature  end  is  now  unthreaded,  and  afterwards  again  threaded  and 
passed  through  the  roand  ligament  from  behind  forward.  The  liga- 
tures having  now  been  drawn  tight,  the  uterus  is  carefully  separated 
from  the  bladder,  and  the  anterior  vaginal  roof  is  then  incised  from 
by  two  Angers  passed  into  the  rent  thus  made  the  cervix  ia 
drawn  upwards  and  the  posterior  part  of  the  vaginal  roof  is  seen. 
Takingcare  to  respect  the  position  of  tbe  but  ligature  passed,  a  knife 
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is  now  cnrried  roand  the  cervix,  and  tlio  nteniB  entirely  freed 
its  ooanectioiu  &nd  removed.  If  the  woman  has  not  re«cb«d 
dimscteric  period,  at  this  stage  the  oTariea  must  be  removed 
best  done  by  transfixing  their  pedicles  and  ligaturing,  as  in  nomMl 
ovariotomy.  Nothing  romainH  now  hut  to  bring  the  ends  of  the 
ligature  securing  the  stumps  of  the  broad  ligament  into  the  vaginK, 
and  then  to  sew  up  the  rent  in  the  va^iiml  roof  with  catgnt  ligaturcn  ; 
the  parts  huviug  been  novr  perfectly  cleansed,  the  edges  Qf  tba 
abdomiunl  wound  are  brought  together  and  the  patient  pat  bttck 
bed. 

Sr/irailcr'i    ujieralioii,  —  Bemoval    of    the    cancerous     aterus 
vagi  nam. 

The  patient,  having  been  aniosthetized,  is  put  in  the  lithotomy  por- 
tion, and  the  vagina  having  been  thoroughly  purified,  is  then,  if 
narrow,  rapidly  dilated.  The  cervix  is  now  seized  with  vnlseUum 
forceps  and  dragged  forwards  and  npwards,  so  as  to  expose  the  posterior 
col-de-gac  of  tbe  vagina  ;  at  the  upper  extremity  of  this  the  heuttby 
mucous  membrane  is  incised  tran.svorscly,  so  as  to  enable  the  finger 
to  be  passed  up  into  Douglas's  pouch.  Then  the  oervix  beiitg  drawn 
down,  another  incision  is  made  into  the  vt^inal  mucous  membntnc  at 
the  jnnotion  of  cervix  and  vagina,  and  the  bladder  is  freed  from  its 
connections  with  the  cervix.  The  next  step  of  the  opemtiou  conauts 
in  retroverting  the  fundus  uteri, or  hooking  it  down  bya  finger 
npward  through  tho  posterior  incision ;  considerahle  dilEonlty  maj 
experienced  at  this  stage  of  the  proceedings,  as,  if  the  nterna  is 
tutted  and  enlarged,  the  fundus  is  not  ea«ily  brought  down  iuto 
Tagina.  Once  tbe  uterus  is  retroverted  the  broad  ligaments 
quickly  brought  into  view,  and  may  he  secured  either  aide 
by  elastic  hgatures,  prevented  from  slipping  by  hair-lip  pina, 
clamped  (as  reeuuunended  by  Sir  Spencer  Wells)  by  long  compressioD 
forceps,  or  again  ligatured  in  deteil,  as  practised  in  the  alidowinnl 
operation.  The  ovaries  may  be  tefl,  or,  if  easily  removable,  token 
away  when  tbe  broad  ligBJuents  are  being  dealt  with;  should  omentum 
or  intestine  prolapse,  it  must  be  returned  at  once,  and  kept  np  if 
needful  by  the  pressure  of  a  soft  Hpongo  welling  out  in  uatiBepli« 
Quid.  A  plug  of  cotton-wool  well  dusted  with  iofloform  is  now  pMaad 
into  the  vagina,  and  the  patient  placed  in  bed  with  the  upper  part 
the  body  well  raised,  so  as  to  form  an  inclined  plane,  and  favour 
escape  of  discharge  from  the  vagina. 

When  the   prolapsed  womb   hangs  onteide  the  vul' 
(lances  necessitate  its  removal,  it  may  t>e  ligatured,  but  it  shoold 
be  immediately  followed  by 
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DISEASES  OF  THE  OVARY. 

Ornrian  cytln. — OperatiTo  snrgery  is  not  concerned  in  the  different 

Idads  of  cyetg  which  oucur  in  th&  ovarj  :  liairy,  fatty  and  other  cysts. 

In  effect   there  ie  bnt  one  which   has  demanded  its  help,  for  until 

recently  all  cysts  have  been  designated  under  the  name  of  dropoieal 

encysted  dropsy  of  the  ovary. 

These  cysts  genemlty  acquire  a  conaiderahic  volume,  pnihiog  aside 
the  viscera,  and  ending  by  filling  the  abdomiuol  cavity,  the  walls  of 
which  they  distend.  Sometimes  they  are  formed  by  u  single  Gbroos 
sac,  filled  by  perfectly  limpid  lemon-coloured  seroun  fluid  ;  sometimes 
they  are  divided  into  a  great  number  of  cysts,  which  have  only  an 
external  envelope  in  common,  and  do  not  communicate  with  each 
other.  This  variety  in  the  disposition  of  the  cyst  has  real  intereflt  for 
the  snrgeon  :  though  it  is  not  always  possible  to  know  whether  the 
cyst  is  uui-  or  multi-locular.  Sometimes  the  cyst  coiitrncts  intimate 
adhesions  with  the  neighboariog  organs  ;  at  others  it  is  found  to  be 
retained  only  by  a  pedicle  formed  by  the  Fallopian  tube  and  the  broad 
Ugament  in  which  arteries,  and  notably  the  ovarian  artery,  are  found, 
the  development  of  which  has  followed  that  of  the  tnmuur. 

Ol'KBATIVF.  PKCXEniRHS. 

For  this  lesion  a  simple  operation  h  generally  adopted,  but  one  whiob 
is  incomplete  in  its  results,  for  it  only  affords  temporary  relief,  and 
generally  doei  not  prevent  the  reprodnction  of  the  disease.  This 
operation  is  j)uif/«r?  of  the  cyst  {Plate  LXXXIV.,  Fig.  4).  Puncture, 
like  that  which  is  made  in  dropsical  ascites,  is  made  with  a  trocar 
through  the  abdominal  wnll,  care  being  taken  to  carry  the  instrument 
through  the  roost  prominent  part  of  the  tumour,  generally  in  the 
median  line.  Puuotnro  has  also  butm  made  through  the  vagina,  bat 
the  results  of  tnch  attempts  are  not  such  as  to  encourage  a  repetition. 
Purely  palliative,  puncture  is  only  useful  in  uni-loonlar  cysts  ;  it  may, 
however,  be  repeated  many  times.  It  may  even  sometimes,  according 
io  Ledran.  cure  radically,  a  result  the  rarity  of  which  is  much  to  be 
ngretted  when  one  compares  the  freedom  from  danger  of  the  process 
with  the  dangere  presented  by  nil  the  other  curative  measures  of  which 
we  shall  have  to  speak. 

It  is  not  on  account  of  the  smallness  of  their  nnmber  that  we  may 
reproach  these  methods  :  in  effect  there  are  mnny,  but  all  so  inefficient 
or  dangerous  that  the  palliative  cure  L«,  and  perhnps  long  will  be,  the 
only  treatment  ■  really  prudent  surgeon  will  first  think  of.  Accord- 
ingly we  shall  be  brief  respecting  these  different  methods. 

We  shall,  therefore,  merelyrefer  to  the  compression  of  M.  Bricheleeu, 
by  means  of  a  tightly  laced  bandage  ;  puncture  with  a  small  knife,  pro- 
posed by  H.  Maisonneuve,  with  a  view  to  the  escape  of  the  fluid  into 
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the  peritoneal  cavit;,  a  method  which  maj  well  bring  abool  a  UM 
peritonitis ;  pnoctore  with  h  canala,  which  is  left  Ju  to  aUow  of  the 
contiuuoiu  escape  of  the  liquid,  a  practice  which  has  succeeded  ttk 
South  OaroliiiB,  but  which  in  the  handa  of  M.  Hobort,  lean  fortniutn 
th&n  the  American  sui^eon,  Douglaa,  caused  boutie  fever  and  en- 
dangered the  life  of  the  patient. 

As  regards  the  tapping  of  cysts,  experience  shows  that  when  jodi- 
cioDsly  done  it  isuaaally  harmlew.  Thia  simple  operation  is  moreover 
often  of  great  aid  in  diagncisis,  the  microscopicaland  chemical  cboracters 
of  the  fluids  witbdruwn  frequently  affording  condnsive  evideuce  of 
the  nature  of  a  given  case.  Again,  cysts  of  the  parovarinm,  whicb  aro 
oaaally  single  and  contain  limpid  Huid  of  low  gpeciSc  gravity,  are  oom- 
monly  cared  by  a  single  tapping.  On  the  other  hand,  tme  single 
ovarian  cysts  generally  reBll,  but  immense  relief  may  be  gained  hy  a 
simple  tapping,    which   may,   in   some   cases,   l>e   repeated    ncores   of 

Tapping,  followed  by  the  injection  of  iodine,  has  long  siiice  been  dis- 
carded by  the  most  experienced  aud  enlightened  ovariototoists.  The 
results  are  geneiidiy  most  unsatiafactory  in  every  way. 

luciflion,  prautised  by  l>edran  and  Galenzowski,  count  some  care& 
Nothing  ia  simpler  than  this  operation,  which  consists  in  a  large  longi- 
tudinal incision  in  the  integuments  of  the  cyst  walls,  either  in  the 
middle  line  or  outside  the  recti  muscles.  Issue  is  given  by  it  to  the 
fluid,  and  then  a  roll  of  linen,  a  tent,  orcanula,  is  placed  in  the  wound  ; 
or  the  cyst  wall  is  stitched  to  the  external  wound,  the  rest  being  left 
to  suppuration  ;  or,  lastly,  a  greater  or  less  part  of  the  cyst  wall  is 

From  this  to  the  comp]et«  extirpation  of  the  tumour  is  but  a  step. 

Oi'iirioMm^.— MacDowoll  niade  an  incision  from  the  umbilicus  to  the 
pubis.  The  incision  penetrates  to  the  peritoneum  :  this  membnoe  is 
seized  with  forceps  and  so  raised  that  a  small  opening  can  be  made  into 
it  through  which  the  finger  is  introduced,  in  order  to  push  a&Jde  and 
protect  the  neighbouring  organs  and  to  serve  as  a  conductor  to  a  blunt' 
pointed  bistoury,  with  which  the  incision  can  be  enlarged.  The  sargeon 
introduces  one  or  two  fingers,  or  even  the  whole  hand,  through  the 
wonnd,  to  recognise  the  nature  and  number  of  adhesions,  and  it  may 
happen  that  after  having  produced  a  large  sejiatiition,  he  may  be 
obliged  to  give  up  the  opctation  when  the  adhesions  are  so  strong 
that  they  cannot  bo  destroyed  without  too  great  risk.  In  tliis  csm 
the  cyst  is  emptied  and  becomes  one  of  simple  incision.  When  the 
adhesions  are  few,  a  ligature  is  put  around  tbemand  they  are  cuL  The 
cyst,  being  isolated,  is  incised  or  punctured  to  give  exit  to  the  Hnid  ; 
then  the  pedicle  is  included  in  a  strong  ligature,  and  the  tumour  c«u  b« 
removed. 

Modem  surgery  deals  almost  as,  if  not  equully,  succi'Ssf  ully  with  dur- 
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moid  M  witli  smple  oyits  of  the  omtT'.  Any  oompetent  ovariotomist 
c^n  ordinarily  diagnose  the  character  of  the  tniooar,  whether  mono-  or 
polf-cyatic.  Indeed,  much  more  than  this  is  requisite,  and  can  be  done  : 
for  before  oporatiTe  measures  of  bo  grave  a  character  are  nndertaken  it 
ia  u»aal,  in  this  coantry  at  least,  to  make  a  differential  diagnoN* 
between  the  various  forma  of  abdominal  tomour  :  at  any  rate  RQch  an 
may,  or  do.  simalate  ovarian  tumours. 

The  brilliant  results  of  ovariotomy  in  England  and  America  sbow 
that  it  ie  an  operation  more  snccesafnl  than  almost  any  other  capital 
operation  in  surgery.  The  mortality  in  the  hands  of  Wells,  Keith, 
Atlee,  Peaalec,  'Wiltshire,  and  other  operators  buH  long  been  less  than 
twenty  per  cent.  ;  indeed,  the  most  recent  statistics  wonld  make  it 
under  ten  per  cent. !  Great  improvements  have  been  made  in  the 
manner  of  operating,  and  especially  in  the  after-treatment  of  the 
fAtienta.  Scrupulous  cleauliness  is  observed,  all  possible  sources  of 
infection  are  avoided,  the  peritoneal  cavity  is  carefully  freed  from  aU 
clots  of  blood  or  other  dischaTEes.  and  the  pedicle  ia  more  judiciously 
managed  than  formerly.  CoincidentJy  irith  these  improvements  the 
mortality  has  fallen  to  the  remarkably  low  figares  already  mentioned. 

Iq  ]>erforming  the  operation  of  ovariotomy  the  beat  operators  are 
careful  not  to  make  a  larger  indsion  into  the  abdominal  parietes  than 
is  requisite  ;  but  they  do  not  hesitate  to  make  it  free  enough  for  con- 
veuience  of  manipulation,  nor  to  enlarge  it  if  judged  necessary,  for  it 
ia  found  that  mere  length  of  incision  alone  does  not  unfavonrafaly  in- 
fluence the  results  of  the  operation.  Care  is  taken  to  arrest  bleeding 
step  by  step  ;  adhesions  being  ligatured  when  necessary  with  pure  silk 
or  oarboli7.ed  catgut.  The  cyst  or  cysts  are  tapped  to  reduce  their 
bulk  before  withdrawing  the  tnmour  through  the  abdominal  incision, 
and  the  pedicle  is  dealt  with  according  to  the  views  of  the  operator  : 
if  it  be  long  enough,  it  may  be  clamped  or  tied  ;  if  short,  it  maybe  tied 
in  one  or  more  portions  ;  but  it  is  always  impoi-Lint  that  the  ligntnrea 
should  transfix  the  pedicle  so  that  slipping  may  be  avoided.  Care 
should  of  course  be  taken  not  to  wound  large  blnod-veasels  when  trans- 
fixing the  tissues.  Some  operatorB  prefer  seariug  off  the  pedicle  with 
the  hot  iron,  the  tisanes  l>eing  held  mmnwbile  by  a  suitable  chunp. 
However  tbe  pedicle  may  be  secured,  care  should  be  taken  to  prevent 
Uie  occurrence  of  hfemorrhage  from  it,  cases  having  terminated  fatally 
from  this  cause.  The  peritoneal  cavity  having  been  scrupulously 
(deansed,  the  wound  iu  the  abdominal  parietes  should  be  brought  to- 
gether by  sutures  of  pure  silk,  silver,  or  carbolized  catgut,  care  being 
taken  to  include  tbe  peritoneum  in  the  stitches.  Simple  drfsaings 
Buirico,  with  a  light  cotton-wool  compress  ;  union  of  the  wound,  by 
first  intention,  usually  taking  place. 

OiipkoTectmny.  —  BaKiy't  tiperalioii.  —  This  operation,  advocated 
'«riginatly  by  Battey  of  Geoi^a,  and  Hegar  of  Germany,  has  been 


performed  in  numerous  cases  dnring  the  past  ten  jeare,  princiiwUy 
with  the  view  of  anticipating  the  diiaacteric  period  in  woiiMit 
siiSerin);  from  severe  losses  of  blood  from  uterine  fibromata  or  st  tho 
nienstroftl  epochs.  The  ovaries  may  be  removed  either  through  the 
vagina  or  by  alidomitml  section  ;  should  the  former  method  bo  adopted 
the  patient  is  to  bo  pnt  into  the  Uthotomy  position,  the  perineum 
drawn  down  by  u  Sims'  speculam,  and  the  vagina  pulled  forwards  by 
n  tenaculum  fixed  in  it  near  its  junction  with  the  cervix.  The  vaginal 
wall  is  now  out  through  with  sciasore  ;  the  ovaries,  hooked  down 
by  the  finger,  are  gently  drawn  into  the  vagina,  and  their  ligamenta 
having  been  tied  with  cnrboliied  silk,  the  orgtitis  themselves  am  cut 
away  and  the  pedicles  retamed  into  the  pelvic  cavity ;  the  opiening  in 
the  vagina  is  then  closed  with  sd tares. 

Should  abdominal  section  be  preferred,  the  course  of  prooeeding  ti 
exiLctly  as  in  ovariotomy  ;  the  ovaries  are  secured,  their  pedicle* 
ligatured,  and  then  the  stumps  are  dropped  back  into  the  pelvis.  In 
:8  when  oiiphorectomy  is  done  for  menorrhag^  duo  to  fibroid 
r  of  the  utems,  some  difficulty  may  be  experienced  in  getting 
away  the  whole  of  the  ovarian  structure  of  one  side,  owing  to  the 
organ  being  spread  out  over  the  surface  of  the  tumour. 
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r  PLATE  LX.XXV. 

OnsTETEICAL  OPEUATIOX.S.-PEEMATITIE  ARTIFICIAL 
DELIVERY. 

Fig.  1. — Dilaliitinn  of  Iht  cervix  alerl, — Orilinary  prorrm. — Aiialomy. 
^A.  Uterus  :  A',  cerTix  uteri  into  which  the  end  of  a  catheter,  contain- 
ing a  sponge  t«nt,  B,  is  introdaued  :  D,  fluger  of  the  operator  introduced 
into  the  vagina  ;  h,  bladder  ;  r,  vesico-viigiiial  eoptum  ;  li,  rocIo-vagiDal 
SGptmn  :  e,  rectnm. 

The  right  hand  of  the  operator,  G,  slides  into  the  interior  of  the 
catheter,  C,  a  stilettc,  C",  F,  the  end  of  which,  paahea  the  tent,  U, 
into  the  oorvix  uteri  ;  v,  meiktuB  ;  /,  intestinal  loops  :  r,  cavity  of  the 
catheter. 

Fig.  1  hit.~Thr  caihtirr  and  the  tiileiiit. 

Fig.  2 — A,  Utenw  ;  A',  vcaico- vaginal  Beptnni.  The  sponge  tent,  B, 
has  anollen  and  dilated  the  cervix  ;  r,  donble  thread  serving  to  witb- 
draw  the  tent :  /,  loops  of  intestine  ;  b,  bladder  ;  u,  meatus  ;  c,  vesico- 
vaginal septum  ;   1',  TSgiua. 

Fig.  3. — Plugging. — A.,  Uterus  ;  B,  ping  of  lint  introdnced  into  the 
vagina,  and  poshed  up  to  the  cervix  hy  two  fingers  of  the  operatot's 
right  hand,  D ;  the  left  hand,  F,  retains  externally  a  donble  thread,  t, 
ftttnclied  to  the  ping  ;  f,  loops  of  intestine  ;  b,  bladder  ;  u,  meatus  ;  c, 
veKi CO- vaginal  septum  ;  il,  recto-vaginal  septum  ;  r,  rectum. 

Opekath'e  Pboceiiures. 
Prrfaratiun  of  the  memlfrrina. — Practised  by  Macautay  in  IT.'ill,  this 
may  be  done  either  with  a  atrsight  or  curved  trocar,  but  it 
luld  be  long  enough  to  penetrate  into  the  interior  of  the  cervix  and 
T^ch  the  inferior  segment  of  the  membranes.     The  instrument  should 
directed  as  not  to  wound  cither  the  mother  or  the  foitua. 
After  the  punctnre  the  rapid  How  of  tluid  is  followed  by  contractions 
and  expulsive  pains. 

Tbo  method  may  prove  dangerous  lioth  to  mother  and  foetus.  After 
fliu  complete  escape  of  the  fluid,  labour  may  begin  Intu  and  jtroceed 
■lowly.  The  ntcrinc  walls  then  compress  the  fcctns  and  cause  Its 
death. 

A  much  more  safe  and  sutisfuctory  method  of  inducing  labour  ia 

that  which  consists  in  merely  introducing  a  cleau  (new,  preferably) 

gum-etostio  catheter  into  the  unvity  of  the  uterns,  where  it  is  to  be 

vd  to  remain  until  regular  contractions  are  established.    Ths 

liutmmeot  should  be  gently  passed  up,  icithtiul  Ihe  tHleltt,  between  the 
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laembinneB  and  tbo  Dteriiie  wall,  the  wbolc  being  mtrodoced  into  tb« 
uterine  cavity,  with  the  exception  of  about  a  couple  of  inches  wbicb 
xbould  be  coiled  up  in  the  vitginN.  All  things  considered,  this  is 
probably  the  aafeat  method  at  inducing  labour  premature!;. 

Mci>snfT's  /iroccitjt.^'With  the  view  of  moderating  the  flow  of  tbo 
amniotic  Huid,  and  to  prevent  nnfortunate  conseqaences,  Meissner  (of 
Leipeic)  hoe  proponed  the  perforation  of  tbe  membranas  at  the  highest 
part  of  the  ovam.  For  that  purpoBC  a  mlver  canuln  13  Inches  loug,  of 
which  tbe  curve  represents  an  nrch  of  8  iechea  radius,  i«  aimftd  with 
two  stilettes ;  one,  ending  in  au  ivory  button,  faiulitatea  the  in- 
trodactioa  of  the  instrument ;  the  other,  ending  in  a  tTtKar,  serves  to 
make  the  puncture.  The  canuk  is  introduced  between  the  poBt«rior 
wall  of  the  uterus  and  the  memhraues.  When  it  has  reached  sane 
height  above  the  cervix,  the  bulbed  stileCte  m  replaced  by  the  trocar 
and  the  punctnrc  is  made.  The  flow  of  the  tliiid  then  slowly  oocure  : 
tbe  pains  have  time  to  come  on  ;  dilatation  lie^iins  before  tbe  fcetne  is 
compressed  by  the  uterus,  and  deliverj'  may  take  place  in  tbirty-six  or 
forty- eight  hours. 

Plvg-jing  (Plate  LXXXV.,  Fig.  3).— SchceUer.of  Berlin,  has  practimxl 
plugging  of  the  vagina  with  the  view  of  provoking  premature  delivery. 
Whatever  the  object  forwhieh  plugging  is  had  recourse  to,  the  method 
of  its  perfoi-mance  is  the  same. 

The  rectum  nnd  bladder  are  first  emptied,  tbeu  s  plug  composed  cif 
aeveral  balls  of  lint  anointed  with  oil  or  cerate  is  introduced  into  the 
VBgiiui  close  to  the  utems  ;  the  first  liall  being  furnished  with  a  double 
thread  to  facilitate  extraction.  It  in  not  necessary  to  (ill  the  whole 
vagina  ;  there  are  indeed  inconveniences  in  doiug  this,  for  the  excr«tioa 
of  urine  and  feces  may  be  hindered.  The  effect  of  this  method  u 
soon  apparent  by  pains  in  the  abdomen  aud  back,  and  by  a  cartain 
bearing  down  iu  the  womb.  When  the  plug  has  aroused  uterine  cou- 
tractious  aud  the  us  is  open,  it  may  be  withdrawn.  If  tbe  laboor  i« 
not  real,  or  if  the  pains  become  weaker  and  slower,  the  plug  may  b» 
eapplied.  The  puin  may  also  be  roused  bj  dilating  the  os  with  the 
finger.  Care  shouldalways  be  taken  to  avoid  rupturing  the  merobranes 
before  dilatation  is  nearly  complete. 

Dilalalion  ofOie  ren-ij'.^Klugo  was  the  first  to  suggest  the  induction 
of  premature  labour  by  tbe  introduction  into  tbe  cervix  of  a  foreign 
body  acting  at  once  as  a  mechanical  dilator  and  irritant ;  and  with  tfae 
object  of  determining  expulsive  contractions  he  used  a  cone  of  prepared 
sponge,  which  he  introduced  into  the  cervix  with  long  forceps,  and 
then  applied  a  plug  to  keep  the  tent  in  place,  which,  iu  dilating, 
brought  on  con  traction. 

OrdiiMTy  }iroce»  (Plate  LXXXT.,  Figs.  1  and  2). — A  small  cylinder 
of  prepared  sponge,  traversed  by  a  loop  of  thread,  is  placed  in  u 
canula  (Fig.  1  bie)  ;  the  two  forefingciv  of  tbe  left  hand  are  tben 
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introdaced  into  the  Ttigiiui,  nnd  feel  tbo  position  of  tho  corriic ;  tbe 
oanuU  is  then  did  along  the  palmar  a<i[>cct  of  the  flngtrs  to  the  os 
nteri,  in  wbich  the  end  of  the  itiatrnment  ahnuld  be  engaged,  wbon, 
the  atilette  being  poshed,  the  sponge  KlideM  into  the  cervix,  and  tbe 
canula  is  withdrawn. 

The  first  «ponge  dettrnnineB,  hy  ila  diUtation,  pains  whioh  soon 
oease  ;  the  dilated  cervix  wiU  then  easily  receive  a  second  tent  larger 
tban  the  first  :  fresh  pains  occur,  and  the  dilatation  of  the  cervix 
increMee,  and  if  labour  does  not  progress  regularly,  a  thitil  tent  may 
be  inserted,  and  tbo  ccnix  still  more  dilated,  so  as  definitely  to  bring 
on  labour. 

It  is  important  that  only  such  t^^nta  be  used  as  bavo  been  fully 
disinfected  by  steeping  them  in  thymol,  carbolic  acid,  or  some  other 
powerful  disinfectiint.  No  teut  sbnuld  be  allowed  to  remain  iii  tilu 
over  twelve  hours,  and  disinfecting  injections  should  be  used  before 
Knotber  tent  is  inserted.  Barnex's  bikgs  tnny  be  substituted  for  tentii 
irbcn  the  cervix  uteri  is  large  enough  to  adroit  the  smallest  siie. 

ProctM  of  iilrrinf  injtrtion. — M.  Cahen  describes  Ibis  jirocess  as 
follows : 

To  practise  tbe  injection  use  is  made  of  n  small  syringe,  generally 
of  tin,  containing  from  forty-eigbt  to  sixty  grammes  of  starch-water. 
Tbo  canula  is  about  9  inches  long,  j  to  J  in  diameter  at  its  extremity, 
and  presents  a  curve  similar  to  that  of  a  female  catheter.  The  patient 
should  be  on  her  back  with  Ihe  pelvis  Tnised  ;  two  fingers  should  be 
passed  to  tbe  posterior  bp  of  the  os,  and  along  them  should  be  slid 
the  canula,  which  should  be  introduced  between  the  anterior  wall  of 
the  utorns  and  tbe  ovum  to  the  extent  of  2  inches  within  the  uterine 
cavity.  The  injection  is  then  to  bo  begun,  being  thrown  in  gently 
and  slowly,  care  being  taken  to  raise  tbe  syringe  a  little,  to  avoid  the 
openinit  being  applied  to  the  uterine  wall,  and  to  vary,  if  desired,  the 
direction  of  the  instrument,  whenever  there  is  any  obstacle  to  tbe 
escape  of  thn  liquid.  Tbe  syringe  is  withdrawn  gradually  :  ten 
minutes  afterwards  the  patient  may  get  up  and  walk  about  ;  if  at  tbe 
end  of  sis  hours  there  are  no  signs  of  labour,  the  injection  may 
be  repeated. 

Attention  may  here  be  called  to  the  use  of  the  vaginal  douche  in 
tbe  induction  of  premature  labonr  ;  t\i\»  plan  was  recommended  by 
Kiuracb  in  ItUC. 
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PLATE  LXXXVL 
C^SABIAN  SECTION.-SYMPHY8K0TOMY. 

Fig. !. — Bmly  i^ a  prrgnaul  iroiiinn.'-u,!!',  Line  indicating  the  lateral 
inddon  ;  i,  b',  line  indicating  the  mediim  inoiaion. 

Fig.  a. —  Cifmfktu  gfcUon  pravlinetl  in  Ihe  Unta  alha.—a.  Head  of  lh» 
child  ;  b,  b\  inciaion  ;  c,  c\  operator's  hands  ;  d,  flap  of  menilintDes. 

Fig.  i.— Lateral  incinoii.— Extraction  of  the  i-hilil  bij  the  feet,— a.  Body 
of  the  child  ;  a,  a,  inciEion  ;  c,  hand  of  an  asaistunt  separating  the  lips 
of  the  wound  ;  d,  c',  hunds  of  the  operator. 

Fig.  4.^Dotted  lines  indicating  the  direction  of  the  pubic  bonoa  ; 
:i,  incision  made  at  the  level  of  the  symphysis  pubis ;  b,  f/,  labis 
majora. 
M  C^SARIAX  SECTION  (Figs.  I,  -',  and  3). 

"When  the  paEsages  are  too  narrow  to  allow  of  the  a|iplication  of 
the  forceps,  or  the  operation  of  sj-mphjgeotoniy,  recourse  mnst  be  hod 
to  C'EBsarian  section,  which  consists  in  making  an  indsioa  throogh  tho 
abdominal  and  uterine  walls  for  the  extraction  of  the  child. 

This  operation  may  he  practised  on  the  dead  woman,  from  five  to 
twenty  minutes  after  the  last  brenth,  after  the  seTenth  monUi  of 
pregnancy,  with  a  chance  of  saving  the  child. 

The  operation  of  CaiBarian  section  is  considered  indispensKbI«  in 
the  living  woman,  wheuever  the  pelvis  measures  under  '1  inches.  The 
most  favourable  time  for  operating  is  that  which  immediately  pr«c«des 
or  follows  the  rupture  of  the  membranes. 

Ol'ERATIVK  ProCEPDHE!'. 

The  incision  may  be  made  laterally,  a,  a',  Fig.  1,  on  the  right  aida, 
foUowing  a  line  springing  upwards  from  the  anterior  superior  ilisc 
spine  to  the  last  rib.  The  incision  thus  practised  has  been  KCOm- 
mended  by  some  authors  with  the  object  of  avoiding  the  recti  musdw. 
Bat  M.  Malgaigne  has  justly  remarlcod  that  aathors  have  confounded 
the  disposition  of  the  abdominal  waits  in  pregnancy  at  term  with  that 
of  the  non- pregnant  condition. 

In  women  at  term  the  Uaea  alba  is  generally  from  3  to  4  inob^ 
broad  at  the  level  of  the  umbilicus ;  the  lateral  muscles  contribute 
le&8t  to  the  amplification  of  the  abdomen.  Consequently  the  lougt- 
tadinal  incision  into  the  linea  albn  is  preferable. 

If  an  oblique  incision  is  made,  M.  Malgaigne  advises  that  it  sfaonld 
ho  made  2  inches  outside,  but  at  the  level  of,  the-  umbilicus,  temunat- 
jug  below  in  the  middle  line. 
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Th«  lucitaun  in  Ih*  liiitn  alba  should  begin  a  little  below  the  um- 
bilicus, Hsd  end  from  1^  to  2  inches  above  the  pubis.  Before  it  is 
miule,  the  bliidder  und  rectum  should  be  emptied.  Tbe  patient  is  held 
on  a  bed  by  nssistante,  one  ussistunt  Sxiu){  tbe  womb  with  two  bunds 
applied  to  the  sides  of  the  abdomen.  The  surgeou  then  mabes  au  in- 
cision which  should  be  at  least  .'i  to  7  inches  long,  and  which  should 
inTolve  only  the  akin  and  RubcutaneouaoeUnlar  tissue;  the  aponeuroses 
are  then  to  be  divided  layer  by  layer  to  tbe  peritoneum;  the  peri- 
toneum is  at  first  to  be  carefully  opened  in  such  a  way  that  a  fluger 
may  be  introduced,  on  tbe  palmar  aspitct  of  which  a  blunt-pointed 
bistoury  may  be  slid  so  as  to  enlarge  the  incision. 

The  womb  is  then  incised  layer  by  layer;  the  membranes  are  in- 
cised with  tbe  blunt-pointed  bistonry  like  tbe  peritoneum.  The 
aasistant  whose  duty  it  is  to  keep  open  the  lips  of  tbe  wonnd  keeps 
those  of  the  abdominal  wound  in  relation  with  the  lips  of  the  uterine 
wonnd ;  the  child  is  tbeu  extracted  by  the  part  which  presents 
(Plate  LXXXVI.,  Figs.  2  and  3),  together  with  the  placenta. 

Tht  lrangter»€  iiic'nion  is  made  between  tho  linea  alba  and  tbe  ver- 
tebral column  at  the  level  of  the  fundus  uteri. 

A  second  method  has  been  proposed  with  the  view  of  avoiding  lesion 
of  the  peritoneum.  Phyaick  recommended  n  transverse  incision  above 
the  pnbis,  stripping  off  the  peritoneum,  and  incision  of  tbe  utema  to 
the  level  of  the  stripped  peritoneum.  This  process  bos  been  variously 
modified.  Experience  has  not  yet  appraised  the  value  of  the  second 
method ;  and  incision  in  the  linea  alba  is  generally  preferred. 

The  operation  should  not  be  undertaken  without  having  at  band  an 
electrical  apparatus  to  excite  contmctioo  of  the  uterus,  should  other 
measures  fail  to  secure  it.  After  the  ntems  b^  been  emptied  of  its 
contents  a  clean  probang,  carrying  a  sponge  as  large  ss  a  walnnt.  or  a 
disk  of  soft  caoutchouc  \\  inches  in  diameter,  should  be  passed  through 
the  cervix  uteri  and  out  at  the  vagina,  so  as  to  secure  a  free  exit  for 
lochial  or  other  discharges.  The  probang  should  be  from  K  [o  X'i  inches 
long,  and  the  handle  should  be  passed  first  through  the  cervix  from 
above  downwards,  so  that  the  larger  end  following  may  carry  down 
any  dots  or  other  ilibris,  and  thus  prove  that  a  free  channel  exists. 

Some  doubt  exist*  as  to  the  desirability  or  the  reverse  of  stitching 
together  tbe  edges  of  the  uterine  wound.  Cases  liave  done  well  with- 
out being  so  treated ;  hut  probably  on  the  whole  it  would  be  better  to 
bring  the  edges  together  carefully  with  silk  sutures.  Catgut  sntur«s 
should  be  avoided,  as  they  are  apt  to  become  nutied  when  soaked 
i  n  discharges,  and  fatal  bcemorrhage  has  been  known  to  occur  from 
this  cansc. 

The  incision  inio  the  abdominal  wsIIh  made  in  the  middle  line,  just 
u  in  ovariotomy,  is  to  be  [ireferred,  and  the  afler-truntment  of  tbe 
cases  should  bo  «miUr  to  the  after-treatment  of  ovatiotoraj. 
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Pancft  operation. — In  &U  cases  of  CtesnTinD  section,  the  etat«  nf  the 
litems  after  operation  forms  an  important  element  of  aniJety  8S  to 
the  further  progress  of  the  coses  ;  desirous  of  diminishing  all  risk  to 
a  minimum,  Prof.  Porro,  of  Paris,  formed  the  bold  idea  of  not  only 
removing  the  f<BtUB  and  the  deddua  by  abdominal  section,  bnt  at  the 
same  time  of  taking  avay  the  uterus  and  its  appendages.  The 
incision  of  the  wall  of  the  abdomen  is  performed  as  in  ovariotomy  ; 
then  the  uterus  being  exposed,  the  operator  incises  and  extracts  the 
child,  while  iin  assistant  slips  a  scrre-ncoud  round  the  neck  of  tbc 
nteros  at  the  level  of  the  internal  os,  including  both  onirics  and  tubes; 
the  child  having  been  given  over  to  the  charge  of  bd  assistant,  the 
vire  of  the  serre-nceud  is  tightened,  and  the  uterus  with  its  appendages 
is  cut  away.  The  p>edLcIe  is  now  brought  up  to  the  abdominal  mr- 
face,  transfixed  with  guarded  pins,  and  so  fixed  in  position,  while  the 
edges  of  the  abdominal  incision  are  bronght  together  with  suttuvs. 
The  after-treatment  of  the  case  is  in  every  respect  the  same  as  is 
followed  out  in  cases  of  ovariotomy.  Some  ojierator^  prefer  to 
remove  the  uterus  and  fcetus  oi  maime,  thus  avoiding  the  risk  of  any 
blood  escaping  into  the  peritoneal  cavity  :  but  if  this  be  done,  the 
wound  of  the  abdominal  wall  has  necessarily  to  be  cansiderahly  pro- 
longed, fiemoval  of  the  uterus  after  Cicsarian  section  is  not  neceenry 
in  all  cases,  e.g.,  where  the  obstmction  to  delivery  arises  from  a  cyst 
or  tumour  which  is  removable  after  laparotomy. 

Lapnro-Elijtrotomi/. — Tliviiiat'*  oj>eraliofi. — Devised  to  avoid  the 
dangers  of  opcniug  the  peritoneum  and  incising  the  uterus.  The 
putiont  is  placed  on  the  table  with  the  pelvis  well  raised,  the  os  is 
well  dilated  with  Barnes's  bags,  if  this  has  not  already  been  done, 
and  a  curved  incision  is  commenced  1^  inches  above  and  cntaide  Ibe 
spine  of  the  pubes,  and  carried  np  parallel  to,  and  an  inch  above 
Poupart's  ligament  to  a  point  I  inch  above  the  antcrior-8U)ierior  Uiao 
spine.  Kacb  layer  of  the  abdominal  wall  is  divided  in  turn  till  tJie 
peritoneum  is  reached,  tben  this  latter  is  gently  separated  from  the 
transrertialis  and  iliao  fitscia,  and  drawn  upwards  and  inwards  till  the 
vaginal  wall  is  exposed.  A  catheter  now  being  introduced  into  the 
bladder,  and  the  fundus  of  the  uterus  being  well  diawn  over  to  the 
left,  the  vaginal  wall  is  made  to  bulge  into  the  abdominal  wonnd  by 
pressure  from  within,  and  then  encloKcd  as  far  below  the  ntenia  as 
possible  ;  for  this  latter  purpose  a  Paiinelin's  cautery  at  red  lieat 
answers  best.  To  enlarge  the  rent  made  by  the  cantery,  it  is  bo«t  to 
'tear' the  vaginal  wall  transversely  and  anteriorly;  tlio  opening  ia 
carried  as  far  forwards  as  the  tafety  of  the  bladder  permitu,  whilo 
posteriorly  the  reut  is  made  as  extensive  as  the  abdominal  wouncl 
allows  of.  The  catheter  is  now  withdrawn,  and  the  os  brviugbt 
forward  into  the  wound  (the  membranes  having  first  been  ruptured, 
if  as  yet  intact ;  the  way  being  now  open,  the  fcetus  is  extracted  by 
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tntctioii,  turning,  or  forceps,  and  tbe  plscenbi  is  eipelled  hy  nterine 
eompreaaion,  and  all  hFemorrbnge  havinj;  been  stopped,  the  edges  of 
the  wound  arc  brought  together  by  interrnpted  sutaree. 

Operatiim<  in  cowifrlion  atih  rj'tra-uttrinr  jirrgnancy. — In  the  early 
montlui  of  extra-uterine  prcgunncy  Tnrious  methodB  have  been 
adopted  with  the  view  of  destroying  tbe  life  of  the  fojloB,  and  thus 
arroHting  the  growth  of  the  ovum  and  the  risk  of  rapture  nnd 
hleiuorrhage.  The  principal  methods  employed  have  been:  (I) 
Puncture  of  the  sac  with  an  exploring  trocar  through  the  vaginal  or 
rectal  wall.  {•!)  Injections  of  folntions,  €.<i.  of  morphia  or  utropia, 
into  tbe  sac.  (3)  The  use  of  the  Faradaic  and  galvanic  cnrrenta. 
(4)  Etytrotomy,  or  cutting  into  the  sac  from  the  vagina.  I>r.  Thomas 
recoEQJuendB  tbe  use  of  Paquelin's  cautery  in  this  operation.  (5) 
XAparotomy  :  an  incision  of  4  nr  I'l  inohee  should  be  made  along  the 
Hnen  allia  throngh  tbe  abdominal  wall  ;  tu  case  the  nac  m  not  found 
adherent  to  the  abdominul  wall,  it  tthuuld  be  stitched  to  the  cot  edges 
of  the  wound,  and  then  an  opening  made  into  it  between  tbe  lines  of 
ligature.  Tbe  placenta  should  be  allowed  to  come  away  spontaneously, 
Bnless  it  occnpies  the  site  of  incision  ;  tbe  upper  part  of  the  wound 
may  be  closed,  hut  tbe  lower  part  is  to  be  left  open  for  drainage  and 
future  antiseptic  injections.  Strict  antiseptic  precautions  should  be 
observed  throughout. 

SYMPHYSEOTOMY. 

Proposed  and  practised  in  17iJ8  by  Sigault,  symphyseotomy  has  for 
ita  result  an  increase  of  about  {  inch  in  the  extent  of  the  antero- 
posterior diameter  of  the  brim,  and  allows  of  a  separation  of  nbont 
1  inch  between  tbe  pubic  bones.  This  o[ieration  may,  therefore,  be 
indicated  where  the  pelvic  diameters  are  not  large  enough  for  the 
passage  of  tbe  foetid  bead. 

Nevertheless,  in  the  present  stAte  of  science,  it  cannot  be  considered 
as  a  regular  and  practicable  operation  ;  the  indications  are  vague  and 
imcertiun,  the  operation  is  dangerous,  and  premature  delivery  is, 
hajipily,  appliuable  in  cases  which  demand  symphyseotoioy.  In  forty 
operations  Baudelocque  found  fourteen  deaths ;  thiiteen  children  only 
irere  living,  and  most  of  the  patients  operated  upon  who  recovered 
remained  infirm. 

Although  these  results  are  but  little  enuoura){ing,  we  shall  describe 
the  operation. 

fh-tlinarn  procfdare  (Fig,  4). — An  incision  beginning  u  tiltlo  above 
the  pubis  is  practised  in  front  of  the  symphyais,  and  is  prolonged  to 
tbe  clitoris,  inclining  a  little  to  one  ude  so  as  to  avoid  one  of  the 
branches  of  the  ditoris.  This  fliat  iocisioo  comprises  all  tbe  soft 
parts.  Tbe  inter-pubic  ligament  is  then  carefnlly  incised,  so  as  to 
avoid  wounding  the  bladder  -,  as  soon  as  tbe  section  is  completed  the 
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bones  immediately  sejiai-at*.  Delivery  then  tabea  place  nntnmlly  or 
by  means  of  tbo  forceps,  according  to  the  case. 

MM.  Imbert  and  SloUi  have  proposed  a  anbcutaneons  method  :  the 
first  with  the  bietoiiry  passed  under  the  skin  near  the  clitoris,  and 
cutting  the  Bymphyria  from  before  backwarda,  the  second  with  the 
chain  saw  acting  on  the  side  of  the  symphysia  on  the  bone  itself. 

M.  Gabbiuti  has  also  proposed  and  praetiaed  the  double  .lection  of 
the  pubis. 

We  cannot  advise  this  operation,  the  indications  for  which,  as  we 
have  already  aud,  are  not  clcEU'ly  laid  down,  and  the  results  of  nhich 
are  most  uncertain. 


PLATE  LXXXVII. 

TENOTOMY. 

ToRTicou.is    <iR    Wrvseck. — Sectkin    i.>r    tub    8TEitxo-i-i,KtDO- 
MABToii)  MrscLE. — Clib-uasii.— PcnuASEST    Co\TitA<Tii>\    or 

THE  FlNOEKS. 

Fig.  1. —  Torticollis  of  the  rii/hl  tide,  am!  eontraclwn  of  the  tttmo- 
mastoid.— a,  Cord-UlcQ  promineuce,  caused  by  the  shorteaing  of  the 
mnscle. 

Fig.  2, —  Tortictillii  of  the  I'fl  »iife,  and  tubeulaneout  divUion  of  At 
iau»cle.~a.  The  atemnl  faacicnlus  contmcted  ;  6,  punotore  made  by  the 
tenotome  at  the  eitemnl  border  of  the  fascicnluR. 

Fig.  3. —  Tenolomr:  or  tmolomy  kniem,  employed  by  Jules  Gaerin, 
but  in  England  dincardod. 

Fig.  4,— p/iflufion  for  a  lortlcollU  dot  to  conlraelion  of  hoik  Iht 
»lrriial  and  thr.  clameuJar  fatdcali  of  the  mwrU. — The  plat«  representa 
an  assistant  rotating  the  head  in  order  to  increase  the  tension  and  the 
prominence  of  the  contracted  muscle. — a.  Point  at  which  the  cxtremitjr 
of  the  knife  should  be  felt  beneath  the  skin,  which,  however,  it 
should  not  penetrate  ;  c,  point  at  which  the  puncture  Is  made  by  the 

Fig.  b.—Same  operation. — This  figure  does  not  represent  the  opera- 
tion as  now  performed.  This  peculiar  double- bellied  knife  is  now 
never  employed,  nor  is  the  point  of  the  present  tenotome  allowed  to 
make  its  appearance  from  beneath  the  skin.  The  whole  operntion 
should  be  tiibculaiifous. 

Fig,  G. — FtrmaiieHl  coiilractioa  of  (hr  Jiaijert  leith  fMlrnar  rliib-hnniK 
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AXD  SURGICAL  ANATOMY. 


TORTICOLLIS— SECTION  OF  THE  8TEENO-MA8TOn>. 


recogniae  by  the  uarne  of  torticolliB  a  luteral  deviation  o£  the 
bead  and  neck,  more  or  lewt  ninrked,  with  an  indinittion  towards  nne 
shoulder.  The  face  \n  tamed  to  the  side  opposite  to  tlie  lesion  ;  the 
mastoid  apophyHis  approaches  the  clavicle,  nod  is  drawn  forwards ;  the 
cervical  regiou  of  the  vcrtebml  column  is  Hexed  latemlly.  This  de- 
formity may  be  temporary  or  permanent  Nomeroua  ctiute*  are  recog- 
nised. It  may  be  the  result  of  a  traumatic  or  organic  disettse  of  the 
cervical  verl«brs,  or  it  may  be  due  to  the  presence  of  enlarged  glands 
or  of  a  large  tumour,  or  of  bands  or  ctcotriuca,  etc  It  moat  commonly 
originates  in  contraction  of  the  lateral  muscles  of  the  neck — the  scaleni. 
platysma,  and  8t«mo-cleido- mastoid.  Thialast  being  almost  always  the 
seat  of  origin  of  permanent  torticallis,  or  at  any  rate  the  locality  of 
the  only  form  of  the  dinease  capable  of  cure  |iy  operation,  ■«ill  he  the 
only  muscle  with  which  we  shall  concern  ourselves. 

For  D  long  time  attempts  have  been  made  to  cure  this  disease  by 
means  of  various  forms  of  apparatus  ;  but  now  section  of  the  con- 
tracted muscle  is  regarded  lu  the  most  efficacious  procedure  ;  bandages 
and  other  contrivances  are  only  introduced  us  aids,  although  they  are 
indispensable  for  securing  a  good  result  after  treatment. 

Anatomj/, —  Bouvier,  Malgaigue,  and  other  surgeons  have  proposed 
various  positions  for  the  point  of  section  of  the  stemo- mastoid,  but 
the  division  is  usually  made  in  the  lower  third,  the  tendinous  portion 
being  preferred. 

The  muscle  in  its  lower  portion  consists  of  two  distinct  fasciculi :  the 
inner  one  very  firm — half  an  inch  wide— fibrous  the  length  of  an  inch  or 
more.  It  is  inserted  into  the  upper  anterior  surface  of  the  manubrium 
Btemi,  in  front  of  the  stt mo- clavicular  joint ;  its  more  internal  fibres 
often  touch  those  of  the  other  side.  The  second  and  outer  fasciculus, 
larger,  broader,  and  thinner  than  the  first,  with  very  short  tendinous 
fibres  at  its  lower  extremity,  is  connected  with  the  inner  third  of  the 
clavicle.  Though  sometimes  the  two  tendons  are  in  contact  and  almost 
united,  yet  in  other  cases,  especially  in  thin  subjects,  tbey  are  quite 
distinct,  as  can  be  made  out  by  light  and  touch  ;  a  depression  marks 
the  cellular  intcr-spaco  between  them. 

Jules  Guerin,  who  has  clearly  shown  the  functional  iodopendenee  of 
the  two  heads  of  the  muscle  under  consideration,  showed  that  the 
eternal  origin  of  the  mnscle  is  the  port  usually  affected  ;  contraction 
of  the  clavicular  portion,  which  is  much  t&rer,  prodneii^  inclination  of 
the  head  to  one  shoulder,  or  elevation  of  the  latter  without  rotation. 
The  result  baa  been  that  surgeons  have  proposed  to  limit  the  iuoisioD 
to  the  inner  fasciculus  alone,  a  precept  too  viclniuvc. 

The  relations  of  the  tendons  are  ns  follows.  They  are  subcutoneous, 
and  when  the  muscle  is  contmcted  form  an  immovable  projection,  like 


a  hard  cord  ;  tli«ro  is  no  important  stracture  between  tlie  tendons  and 
the  flkio,  on  which  account  some  of  the  old  surgeons  made  the  acction 
in  tin  op«n  wound.  Behind  the  tendoua  is  the  deep  fawia  which  alone 
sepamtes  them  from  the  cnrotid  and  internitl  jugular,  wha'M:  coaree  is 
indicated  hy  the  ceilular  interval  betwueu  the  sternal  and  clavicalar 
origins.  Tension  of  the  muscle  sepamtca  it  from  the  Lu^e  vessfls. 
which  fact  adds  greatly  to  their  safety  in  the  operation.  The  inferior 
thyroid  and  ontcrior  jugular  veins  run  along  the  iuner  edge  of  the 
sternal  origin  ;  hut  the  first  is  separated  from  it  by  the  stemo-hyoid 
and  thyroid  muscles,  and  the  second,  when  present,  is  superficial  and 
easily  avoided.  Aa  regards  the  external  jugular,  it  is  generally  far 
enough  from  the  outer  edge  of  the  clavicular  origin  not  to  be  in  the 
way.  The  nearer  we  approach  the  bony  origiua  of  the  muscle,  the  less 
the  risk  of  woanding  the  vessels,  so  th»t  in  a  doubtful  case  it  is  beat  to 
cut  the  tendons  close  to  the  bones. 

No  important  nerve  is  met  with  in  theae  parts  ;  the  muscle  is 
enclosed  in  a  aheath  derived  from  the  cervical  Fitacio,  which  will  be 
ti'cated  according  to  circumstances. 

The  necessary  apparatos  consists  of  tenotomes  of  different  shapes : 
sharp- painted  for  puncture,  straight  or  convex  for  the  Be«tiuu. 

Dupny trea  was  the  first  to  subcutaueously  divide  the  stemo-maatoid ; 
he  was  followed  by  Stromeycr  and  Bonvier.  tiuerin  modified  their 
operation,  and  to  him  we  owe  the  rules  of  tlie  procedure  now  generally 
adopted. 

The  patient  is  seated,  or  lying  on  his  back,  with  the  trunk  half- 
raised  ;  an  assistant  sitting  behind  fixes  the  hood,  and  rotates  it  to  the 
side  opposite  to  the  morbid  condition,  so  as  to  put  the  affected  mu«cl« 
more  than  ever  on  the  stretch.  It  then  forms  so  marked  a  projection 
that  it  can  be  held  by  the  fingers  of  the  left  hand.  This  circumstniiao 
is  of  real  help  in  making  the  section.  The  surgeon,  standing  in  front 
of  the  patient,  takes  up  a  vertical  fold  of  the  skin,  pamllel  to  the  axis 
of  the  muscle,  its  base  corresponding  with  the  outer  edge  of  themosck 
where  the  skin  is  naturally  loose :  tlio  surgeon  then  pierc««  th«  akin 
with  his  knife,  at  a  (loint  answering  to  the  outer  edge  of  the  muicj«, 
and  I  of  an  inch  above  the  clavicle  or  sternum,  using  for  this  purpose 
a  sharp-pointed  tenotome.  A  blunt-pointed  tenotomy  knife  is  iheu 
passed  from  without  inwards,  flat,  between  the  skin  and  mnsdc,  until 
it  reaches  and  passes  the  inner  edge  of  the  sternid  origin  of  tbu  muscle, 
carefully  avoiding  any  perforation  of  the  skin  ;  then  the  surgeon  giTea 
a  quarter  rotation  to  the  knife,  so  that  the  edge  touches  the  anterior 
sur&ce  of  the  tendon.  The  skin  is  now  held  no  longer,  and  the  luiife 
is  drawn  slowly  backwards  and  forwards  across  the  t«ndon.  tinUt  a 
peculiar  sound — a  kind  of  cracking— -shows  that  the  tisiiue  is  diridtd. 
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vhen  the  knife  ia  withdrawn  through  the  passage  by  which  it  ma  in< 
trodaced.  If  the  two  portions  of  the  iddbcIo  are  both  contnicted,  the 
claviculiir  origin  ix  t^  bo  attacked  at  the  oamo  time  aa  the  sternal,  aiid 
withnut  malting  fresh  wouuda  ;  the  moBcle  is  put  on  the  stretch  by 
drawing  the  head  over  to  the  opposite)  aide,  and  the  tenotome  ia  passed 
again  throngh  the  same  wound,  but  from  within  ontwards,  following 
tha  same  mliis  as  before  ;  but  the  hnife  miut  not  go  fur  beyond  the 
outer  edge  of  the  muficle,  lest  the  external  jugular  be  wouniJed. 

By  thia  method  of  incision  there  is  always  some  mL  of  injuring  the 
external  jugular  vein.  Many  surgeons  therefore  prefer  to  cut  the 
clavicular  portion  from  behind  forwards,  and  to  jienetrnte  behind  the 
muscleatapuiDt  on  iUouter  margin,  between  it  and  the  external  jugular 
vein.  If  both  clavicular  and  sterna]  attachments  of  the  muscle  require 
division,  there  is  no  objection  to  making  a  cutaneous  puncture  for 
each  attscfament. 

After  the  opertLtion,  the  bend  should  be  repliicett  in  its  morbid 
position  for  a  few  days,  and  gradually  extended  by  one  of  the  various 
forms  of  extension-instruments  employed  for  this  particular  purpose. 

Permanent  Costeaction  ok  the  Fingebs. — Cldbbed  Hand.— 
Section  of  Palmab  Apomsl'kosis,  and  or  tiik  Flesok  Teni>onb. 
— ^Weii  Fiscehs. 

Permanent  contraction  of  the  fingers  may  be  coi^enital  or  accidental. 
It  arisea  from  burns,  from  wounds,  or  from  disease  peculiar  to  the 
fascia  itself.  In  all  casea  the  lesions  may  be  limple,  and  limited  to 
the  superficial  parts,  or  else  accompanied  by  geneml  deformity  of  the 
hand  (as  is  the  case  in  clubbed  handj,  or  complicated  witbcontractionsor 

I  cicatrices  of  the  tendons  of  the  muscles  of  the  forearm.  There  are  many 
modes  of  treating  contractions  of  the  skin  and  of  the  palmar  fascia. 
Astley  Cooper  was  the  first  to  apply  subcutaneous  surgery  to  tfaeae 
caaos,  The  fibrous  band  was  put  on  the  stretch  by  forcible  extension 
of  the  finger,  a  Htnitght-bladed  bistoury  was  passed  under  the  skin  and 
mode  to  divide  the  contraction  without  cutting  the  integument.  If 
then  extension  could  not  be  properly  effected,  the  incision  was  re- 
posted  in  another  place.  The  fingers  bad  to  be  kept  stnught  by  suit^ 
able  apparatus. 
Dujiuytron  operated  by  open  incision.  The  hand  being  sn pi na ted, 
and  the  lingers  extended  as  for  us  possible,  he  cut  down  apon  the  con- 
tracted band  at  its  most  prominent  port,  tuinipwberc  near  the  meta- 
cariio -phalangeal  joints.  The  skin  being  cut  through  transvorsely  to 
the  extent  of  an  inch,  the  fibrous  band  was  laid  open  and  cnt  com- 
pletely through.  A.  second  incision  was  made  higher  up  or  lower  down; 
if  the  hand  could  not  be  easily  extended,  the  fingers  were  bandaged  to 
a  digital  splint,  applied  to  the  dorsal  surface  ;  and  the  wounds,  dressed 
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with  hnt,  slowly  cicatriied  ;  but  the  cleformity  often  reappeared  after 
a  shorter  or  longer  interval. 

Goyrand  cats  throngh  the  akin  loiigitudinaliy  at  the  most  ppominent 
part  of  the  bund,  nod  diasectH  aside  the  inlegamenta  on  each  side,  Ibiu 
laying  the  uontraction  bare  thronghout,  which  is  then  diricied  at  one 
or  two  points  and  removed  ;  the  lips  of  the  wound  are  then  bronglit 
together.  This  ia  the  most  successfnl  of  the  operations  employed  for 
this  deformity. 

When  ooatraadon  of  the  fingers  is  due  to  the  flexor  tendons,  division 
has  been  proposed  at  the  level  of  the  flrst  phalanx  in  the  palm,  or  near 
the  wrist  even.  This  matter  has  been  the  sulijeut  of  most  lively  oon- 
troTersy,  and  is  not  yet  settled. 

Host  snrgeons  have  declined  the  operation  because  tendons  divided  in 
their  synovial  sheaths  seldom  reunite :  the  fingers  can  be  straightened, 
but  afterwards  can  rarely  be  flexed  properly.  Hence  tenotomy  of  the 
fingers  is  only  to  be  performed  in  very  tare  oases.  Contraction  of  the 
flexors  and  other  forearm  muscles  is  occasionally  the  cause  of  clubbed 
hand.  Bubcutaneons  diviflion  of  the  tendons  is  evidently  indicated,  uul 
rarely  presents  any  great  difficulty. 

Openititm  for  uvb-jiiigtrs.  —  Web-fingers  are  not  ao  nncommon 
deformity.  For  this  treatment  the  web  may  be  cut  either  directly 
throDgh  from  end  to  end,  or  may  be  cat  in  an  anterior  and  posterior 
flap  lengthwise  with  the  finger,  and  each  flap  applied  to  the  sides  of 
one  of  the  two  fingers  implicated.  This  latter  operation  is  rarely 
applicable. 

In  the  former  operations-simple  section  of  the  web— succea  la 
generally  prevented  by  reunion  at  the  deft  from  a  growth  of  gtanula- 
tioDS,  to  overcome  which,  various  plans  have  been  adopted  :  the  appli- 
cation of  plaster,  drawn  tightly  between  the  cleft  of  the  flnger  np  to 
the  wrist ;  perforation  of  the  web  at  the  cleft  by  a  piece  of  wire  eone 
months  previous  to  the  operation,  etc. ;  but  withnl,  the  deformity  can- 
not be  prevented.  To  obviate  this,  the  author  devised  the  following 
operation,  which  is  both  simple  and  unfailing. 

Norlvn'e  operalioii. — A  tongue  of  integument  is  cut  from  betwoen  the 
knuckles,  and  another,  corresponding  in  shape  and  position  and  siae, 
on  the  palmar  surface.  These  tongues  are  raised  by  dissection,  and 
the  wehg  cut  throngh.  The  knife  is  then  carriud  back  so  as  to  sever 
all  the  tisanes  as  far  back  as  the  bases  of  the  tongues,  and  any  EUpra- 
abundant  tissue  removed.  Next,  the  apices  of  the  tongues  are  sewn 
together,  and  lint  dipped  in  cold  water  applied. 

The  points  to  be  considered  in  performing  the  opemtion  are:  (I) 
The  tongues  should  be  cut  thick,  so  that  their  vascular  supply  may  bo 
complete,  and  the  chance  ofltheir  sloughing  reduced  to  a  minimnm. 
(2)  They  should  be  cut  rather  narrow,  with  judgment ;  otherwise  tbey 
get  compressed  laterally  and  bulge  upwards  at  the  matgins,  inslMul  of 
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lying  in  adaptation  to  adjacent  tiwaes.  Such  compreuion,  of  coqttc, 
interferes  with  their  circulation.  (3)  The  daane  between  the  knucklei 
is  to  be  cot  back,  or,  if  neceBHarj,  cut  away,  m  that  the  apiccH  of  the 
tongaes  shall  lie  well  in  contact  with  each  other  without  tension. 
(4)  The  tongne*  inaBt  be  of  snflicient  length,  so  that  there  shall  be  no 
tension  when  the  sQtare  is  applied  ;  they  had  better  be  too  long  than 


too  abort,  (fi)  The  apices  of  the  tongne  are  very  small,  m>  that  a  very 
small  needle  should  be  used  to  carry  the  suture.  (C)  In  shaping  the 
tongnea,  the  lino  of  the  natural  web  should  be  carefully  obeerred.  If 
the  tonguee  heal  by  first  intention,  no  web  can  redevelop.  There  is 
no  rcaaon  whatever  why  union  by  the  Grst  intention  should  not  invari- 
ably take  place  if  the  above  points  are  remembered  whilst  performing 
the  operation,  and  thus  one  of  the  most  troublesome  and  nnsaccessfol 
of  operations  is  converted  into  one  of  the  most  vimple  and  most  certain 
of  SDCcess. 
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PLATE  LXXXVni. 
CLUBFOOT— SECTION  OF  TENDO-ACHILLIS. 

Fig.  1. — Tenolomeii.—a,  Tenotome  with  concave  cutting  «^ge  ;  b. 
tenotome  cutting  on  its  convexity  ;  c,  laDcet-sbit[ied  tenotomi-  for 
punctuiiug  the  alcln. 

Fig.  2. — DiciiioH  of  Ifndo-Achilli*. — Surgical  anatnaiij. — a,  a'.  The 
two  endH  ai  the  t«udon  aepnrated  &fter  dirision  ;  h,  the  sheath  of  the 
tendon  formed  in  front  by  the  musculur  aponeurosis  which  BepotwUia 
the  Baperficial  from  the  deep  musalea  ;  r,  the  cmm]  nponeurofiis  which 
forms  the  posterior  Inyer  of  the  sheath  of  the  tendo-Achillis :  d,  ekitt 
removed  to  let  the  dissection  be  seen. 

Fig.  ^.—Talipes  r^uint'jf.— The  foot  is  in  the  same  line  m  the  1«g, 
and  only  rests  on  the  ground  by  the  toes.  The  heel  is  raised  by  tbe 
contraction  of  the  tendo-Achillis ;  (i,  point  of  puncture  of  th«  akin, 
where  the  tendon  is  to  be  cut, 

Fig.  i.—  Operalioii  of  dwuiing  Ihr  teiuJo-AckiUit.—PoiUioH  of  ih* 
eurgron  ami  hin  amtisliiiit.—'The  tenotome,  b,  introduced  by  the  wound, 
a,  dividing  the  tendon  from  behind  forwards. 

Fig.  5. — Talipei  calcaneus. — The  foot  is  forcibly  fixed  upon  the  leg, 
the  heel  alone  resting  on  the  ground,  which  the  toes  do  not  touch  at 
alt.—  a,  a.  Point  in  the  skin  where  the  tenotome  ought  to  be  introduoed 
to  cut  the  tendon  of  the  extensor  digitorum. 

Fig.  (). — TaUpeii  i-alguf. — The  foot  rests  on  its  inner  edge,  the  oater 
edge  is  raised  from  the  ground,  aud  the  sole  looks  outwards. 

Fig.  ".—  Tati]te»  rorag. — The  sole  is  turned  inwards,  and  is  concaT« 
from  behind  forwards,  the  foot  resting  on  its  outer  edge,  the  imier 
edge  being  turned  upwards, 

Cluupoot. — Division-  ov  Tendo-vs  of  the  Le(i  anp  Foot. 

All  deviations  of  the  foot  termed  clubfool,  whether  congenital  or 
acquired,  are  associated  with  coutrnction  of  certain  muscles,  tendoua, 
or  aponeui-osea.  Subcutaneous  tenotomy  is  BUCCcasfuUy  cmplnyed  in 
the  cure  of  these  deviations. 

There  are  many  varieties  of  clubfoot,  but  they  are  always  in  some 
way  related  to  the  normal  movements  of  the  sound  foot,  of  whid 
they  seem  to  be  merely  exaggerations,  us  is  well  aceu  in  coses  wfaora 
the  deformity  is  airople  and  at  au  early  stage  ;  while,  on  the  other 
hand,  in  extreme  casus,  the  deformity  is  so  great  that  the  foot  may 
take  any  strange  forms. 

Ji,cttiitioH  of  the  foot  causes  lalijien  eijuiiiun.  in  whii'h   the   heel  is 
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•tronglj'  raised,  &nd  the  foot,  placed  in  a  line  with  the  \«ig,  only  resta 
on  the  ground  by  the  to^fl  or  ends  of  the  metitaraus.  Talipeii  oqainni 
ia  caaned  by  controotion  of  the  tendo-Achillis,  and  of  the  common 
flexor  of  the  toes. 

Flrjion  of  the  foot  causes  hilijiet  eatc.aneaK,  which  ib  just  the  reverse 
of  the  precaiiing.  The  heel  iilone  reata  on  the  ground,  the  phtntar 
Bnrfuce  of  the  foot  being  directed  forwards  ;  the  toes,  which  cannot 
toQch  the  ground,  are  more  or  less  drawn  apwards,  and  towards  the 
crest  of  tbe  tibia.  This  rariety,  the  raretit  of  all,  is  due  to  contraction 
of  the  anterior  tibial  and  peroneal  mnBcles,  and  of  the  common  ex- 
tensor of  the  toes. 

AddiicHim  of  the  foot  is  found  in  liilipa  vatui,  the  commonest  form 
of  all.  Tbe  foot  touches  the  ground  on  its  outer  edge,  tbe  inner  is 
turned  up,  tbe  sole  looks  inwards,  tbe  toes  are  nimost  always  flexed, 
and  tbe  heel  raised  from  tbe  ground.  This  kind,  especiidly  when  of 
long  standing,  is  almost  always  associated  with  talipes  equinus.  The 
cause  of  talipes  varus  is  contraction  of  the  tibial  muscles,  tbe  tendo- 
Acbillis  and  plantar  fascia. 

AMiictinn  is  represented  by  Inlijxe  lalffiiSf  which  is  tbe  reverse  of 
tbe  last  kind.  Tbe  foot  rests  on  its  inner  edge,  from  which  tbe 
concavity  ia  gone  :  tbe  outer  edge  and  sole  of  the  foot  no  longer  rest 
on  the  ground,  and  tbe  latter  looks  outwards.  This  kind  is  usually 
combined  with  talipes  calcaneus,  and  is  tbe  result  of  oontraction  of  tbe 
peronei  ;  the  deformity  known  a»JlatfoM  is  a  mild  form  of  valgus. 

If  the  malformation  is  originally  due  to  muscular  contraction,  there 
soon  arise  other  causes  for  its  perpetuation,  in  gradual  involTement  of 
tbe  tibroua  tinsuef,  tbe  articular  ligaments,  tbe  aponeuroses,  and  the 
tendinous  sheaths.  Tbe  bones  subloxated,  and  deformed  by  abnormal 
pressure,  lose  tbeir  shape  and  relations  to  such  a  degree  as  to  remove 
all  hope  of  reatonition,  so  that  tenotomy  is  useless  in  eitrcme  degreoa 
of  clubfoot,  especially  when  tbe  patient  is  fifteen  or  eighteen  yenra 
old.  In  some  very  severe  cases  of  deformity  of  the  bones  with 
talipes,  excision  of  the  deformed  bones  of  the  tarsus  has  been  recently 
practised,  as  already  described,  page  !<3.  ' 

Cases  are  not  altogether  hopeless  at  a  later  date  if  the  deformity  is 
simple  and  not  excessive,  and  improvement  may  be  looked  for. 
Tenotomy,  which  is  so  valuable  in  the  treatment  of  clubfoot,  should 
always  be  associated  with  the  nse  of  suitable  apparatus  designed  to 
restore  and  preserve  the  normal  position  of  tbe  limb.  The  simul- 
taneous nse  of  shampooing  or  of  galvanism  is  often  very  usefnl. 
Section  of  the  contracted  muscles  is  performed  aceording  to  the 
general  principles  of  tenotomy.  We  are  about  to  recall  these  prin- 
ciples, referring  first  to  the  class  of  cases  in  which  the  tendon  is  free, 
and  capable  of  making  a  distinct  prominenoe  under  the  skin,  and  to  ft 
second  class  of  cases  where  it  is  bound  down  to  the  bonea  by  a  fibrotts 
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flbeath,  and  surrounded  by  a  synovial  membrane.  In  the  firrt  category 
)  th«  tendo-Achillis  and  tendon  of  the  tibialis  anticus,  common 
extensor  of  the  toes,  anperficial  tendons  and  musclca  of  the  Eole,  and 
bands  formed  by  the  plantar  fascia.  In  the  second  class  are  the  ten- 
loos  of  the  tibialis  posticus,  long  flexor  of  the  toes,  and  peronei. 

Section  of  the  tendons  of  the  first  kind  is  performed  as  follows. 
Only  one  opening  is  made  in  the  skin,  as  small  as  possible,  the  siie 
not  exceeding  that  of  the  instrument,  which  is  to  be  no  larger  iban  is 
required  for  proper  strength. 

The  opening  must  be  nt  such  a  distaace  from  the  tendon  that  its 
M^urse  csn  be  obhqne  ;  thns  to  prevent  admission  of  air,  aod  to  obtain 
this  result,  it  is  a  good  plan  to  pinch  up  u  fold  of  akin  and  puiictnre  it 
□ear  its  base. 

When  the  tenotome  reaches  the  tendon,  the  section  may  be  effected 
^ther  from  the  deeper  ude  outward  or  in  the  other  direction.  Select- 
ing the  latter  mode,  tbn  tenotome  is  slipped  ander  the  skin  Bat,  and 
won  as  the  middle  of  the  blade  is  opposite  the  tendon,  the  knife  is 
to  be  turned  through  a  quarter  rotation,  so  that  the  edge  preBSeii 
against  the  tendon,  and  the  back  is  in  contact  with  the  deep  surface  of 
the  skin.  Convex  tenotomes  are  preferable  to  those  which  are  straigfat 
or  concave,  or  two  mny  be  nsed,  one  pointed  and  straight,  the  other 
blunt  and  conveic.  While  the  knife  is  being  introduced,  the  tendon 
is  to  be  relaxed  that  the  blade  may  glide  between  it  and  the  skin  ; 
bat  it  mnst  be  stretched  during  section,  an  assistant  keeping  the  limb 
in  the  requisite  position. 

When  selecting  the  method  of  cutting  the  tendon  from  its  deeper 
surface,  the  tendon  should  be  relaxed,  and  If  possible  raised  by  tb« 
thumb  and  index-finger  of  the  left  hand,  when  the  knife  can  be  easily 
inserted  beneath  it.  The  tendon  is  then  put  firmly  on  the  stretch 
whilst  the  section  is  being  made. 

The  surgeon  knows  when  the  section  ia  complete  by  a  alight  shook 
accompanied  with  u  peculiar  sound,  by  the  disappearance  of  the 
prominent  cord,  and  sometimes  by  the  perceptible  interval  between 
the  cut  ends. 

Theee  general  principles  being  given,  we  proceed  to  examine  the 
divbion  of  special  tendons  separately. 

Stttitm  iif  itndo- AchiU'iK. — This  operation  is  undertaken  for  the  cors 
of  talipes  equinns,  but  it  ia  often  required  for  equino-vanis.  and  even 
for  simple  varus  in  young  children.  It  has  been  employed  in  a  vuiety 
of  cases,  as,  for  instance,  in  the  retraction  of  the  tendo-Achillis,  after 
Chopart's  amputation,  and  in  some  cases  of  irreducible  fractures  of  the 
leg  it  hag  proved  most  efficacious. 

SiiTgiail  anatomy. — The  tendo-dcbillis  coTudsts  of  the  combined 
insertions  of  the  muscloa  of  the  calf.  Wide  above,  the  tendon  con- 
vergea  its  Gbroa  in  descending,  eo  aa  to  form  a  vertical  oord,  which 
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m&keg  a  well-marked  promineuce,  capable  of  being  embmced  by  the 
fingera  for  a  length  of  2  inches  or  more. 

The  height  above  the  os  calcis  at  which  the  fleshy  fibres  end  varies, 
bnt  is  seldom  leis  than  2  inchea.  The  tendon  at  iu  lower  end  widcna 
for  insertioQ  into  the  tuberosity  of  the  calcaneum,  from  which  it  is 
separated  by  a  bursa.  As  it  is  necessary  to  avoid  the  linnai  below,  and 
the  muscular  fibres  above,  the  point  preferred  for  the  division  of  the 
tendon  is  aliont  t|  inches  above  its  insertion  into  the  bone.  In  infants 
the  distance  should  be  about  ■},  incb.  This  point  is  chosen  for  another 
anatomical  reason  :  the  tendon  is  covered  behind  by  the  skin  alone, 
while  in  frout  it  is  in  relation  with  the  deep  inuwies,  and  especially 
with  the  tibial  vessels  and  nerves,  from  which  it  is  only  separated  by 
the  fascia.  Near  the  heel,  the  tendon  is  at  some  distance  from  these 
deeper  parts,  a.  thick  layer  of  fat  and  oellnlar  tissue  intervening  ;  hut 
above  and  below  the  point  indicated  as  the  selected  point,  there  is 
more  ri»k  of  wounding  the  vessels  and  nerves  ;  this  is  further  lessened 
by  introducing  the  knife  on  the  inner  side  of  the  tendon. 

The  tendo-Achillis  is  surrounded  fay  a  firm  and  resisting  fibroos 
■heath,  in  which  the  two  ends  retract  after  division,  and  which  plays 
an  important  port  in  the  cic&trization  of  the  divided  tendon.  Fig.  2 
shows  the  relations  of  the  tendon  and  the  separation  of  the  cut  ends. 

Opekatiun. 
The  patient  lies  on  his  face  ;  an  assistant  holds  the  leg  about  its 
centre,  and  the  foot  about  the  middle  of  the  sole.  In  the  first  stage, 
the  foot  is  extended  to  relax  the  tendon,  while  the  knife  eliin  under 
the  skin  ;  in  the  second  stage,  the  tendon  is  made  very  tense  to 
assist  the  division.  The  surgeon,  standing  on  the  inner  side  of  the 
leg,  perforates  the  skin  with  a  lancet,  or  the  ?harp  tenotome,  at  the 
inner  edge  of  the  tendon  at  the  point  selected  as  referred  to  above. 
The  instrument  is  introduced  on  the  flat  between  the  deep  surface  of 
the  skin  and  the  prominent  tendon,  or,  on  the  other  band,  beneath  the 
deep  surface  of  the  tendon  ;  then,  having  made  a  quarter  rotation,  its 
edge  is  brought  against  the  tendon,  when  direct  pressure,  aided  by  t, 
slight  movement  bockwards  and  forwards,  divides  the  tendon  with  a 
slight  noise.  This  sound,  a  sudden  shock,  and  the  yielding  of  the 
tendon,  show  that  the  section  is  complete.  Usoally  a  deep  groove  can 
be  felt  between  the  sepamtiug  ends  of  the  tendon  ;  the  knife  is  with- 
drawn with  great  care,  and  two  or  three  drops  of  blood  follow.  A  pad 
of  lint  and  a  piece  of  plaster  is  applied  over  the  woand,  and  the  foot 
retained  in  its  original  position  by  a  flexible  metal  splint.  The 
Scarpa's  shoe  may  be  applied  two  ov  three  days  later. 
^^  Divition  oftht  lihialit  anliciia. — This  is  practised  in  Ibe  treatment  of 

^L    talipes  calcaneus,  and  in  talipes  rams,  tbongb  Bonnet  oonsiden  that 
^^K  it  may  be  dispensed  with  in  the  latter  affection.    It  is  performed  at 
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the  point  where  the  tendon  makes  \ls  pramineDCe  noder  the  skin  mo«t 
evident ;  that  ia,  about  the  loFei  of  the  tibio-tarsal  joint.  This  tendon 
Bhonld  cerlainlj-  not  he  cut  from  the  aurfiice  downwards,  for  fear  of 
injuring  the  joint  and  the  dorsal  arterj"  of  the  foot.  The  knife  shonld 
be  entered  on  its  oater  side  and  slipped  L»neitth  the  tendon,  cutting 
towards  the  surface. 

Dicinion  of  fhe  trlmnor  polliein,  ertrnmr  eommama  tligilorum,  iinil 
peroiiait  lerliut. — This  operation  may  bo  called  for  in  talipes  calcaneiu, 
valgOB  or  varus.  The  prominence  of  these  tendons  under  the  ikin 
renders  their  division  easy.  They  can  be  reached  by  one  or  more  in- 
cisionB  made  in  front  of  the  malieoli,  above  the  level  of  the  dbio- 
tarsal  articulation  {Vt^.  ii,  a,  a).  Bonnet  prefers  to  operate  at  the 
level  of  the  metatanm- phalangeal  articulations  ;  there  Is  less  risk  in 
that  proceeding  of  wounding  the  nerves  and  the  veiwels  of  the  dorsam 
of  the  foot.  The  section  of  all  the  tendons  is  effected  nt  the  Bune 
operation. 

Section  of  Ihe  pUiuluy  /(uria.— Contraction  of  this  structure  ia  very 
common  in  talipes.  It  is  usually  about  the  level  of  the  joints,  between 
the  first  and  second  row  of  tarsal  bones,  that  the  promineoces  of  the 
fibrous  bands  are  most  marked  ;  they  may  be  cut  from  the  snr&cv 
downwards.  The  numerous  processes  of  tissne  to  the  sides  and  jnUi 
the  depth  of  the  sole  render  complete  division  of  the  plantar  fucia 
very  difficult;  in  fact,  the  result  seldom  appear*  at  once.  The 
methods  of  operating  on  the  palmar  fascia  are  equally  applicable  to 

Section  of  the  muscles  of  the  thenar  and  hypothenar  eminences  ia 
eeldom  effectually  performed,  and  no  clear  rules  can  be  laid  down. 

The  p^'onri  imd  libiatU  p°'f*cv.tioTTa  another  class  of  muscles  which, 
closely  attached  to  the  bonea  and  conttincd  in  firm  fibrous  sbeaths. 
make  no  prominence  under  the  skin  until  they  are  contracted. 
Division  is  never  here  effected  by  cutting  from  the  surface  :  it  is  best. 
liaving  made  the  skin-pnncture  as  before  described,  U>  shp  the  pointed 
convex  tenotome  under  the  tendon  and  cut  it  from  below  towards  the 
surface.  Cutting  from  the  surface  downwards,  as  recommended  for 
the  preceding  muscles,  would  risk  opening  the  joints  and  wounitiug 
the  vessels  of  the  foot. 

Sfctinii  of  the  jieroTifi. — This  may  be  done  in  three  places  : 

(1)  Behind  the  fibula,  J  inch  above  the  est«rnal  malleolus,  it  i» 
possible  to  make  the  section  quite  safely  from  the  surface  downwards : 
but  as  fleshy  fibres  pass  very  low  down  the  tendon,  the  division  most 
be  made  freely. 

(2)  These  tendons  may  also  be  cut  \  inch  below  the  outer  maliciolaa, 
near  the  point  where  they  turn  forwards.  There  is,  however,  greAt«<r 
risk  of  opening  the  ankle  joint,  on  which  nccouiit  the  first  operation  i* 
preferable. 


}  (it)  Lwtly,  the  operation  may  l>e  performad  bohiod  the  malleolnH, 
"mt  the  manceam  is  impeded  by  the  bony  edge  of  the  groove  in 
which  the  tendons  run.  Division  of  the»e  tendona  is  employed  in 
cases  of  valgoB,  and  has  been  of  mnoh  use  in  the  reUef  of  flat  foot 
(Bonnet). 

Section  of  HbiiilU  pottkaa. — Id  talipes  equinus  and  in  cases  of  varus 
in  adnlta  this  tendon  may  need  to  be  cut,  the  operation  varying 
according  to  the  degree  of  deformity.  In  talipes  equinus  the  tendon 
is  divided  behind  tbe  malleolus.  It  may  also  be  cut  below  the  ankle 
as  follows :  Define  exactly  the  promiDence  of  the  scaphoid  ;  let  tbe 
tenotome  perforate  the  Bldn  j  inch  above  and  a  little  in  front  of  this 
eminence,  nntU  the  knife  roaches  the  astragalus  ;  then  slip  it  along  the 
bone  nutil  the  point  passes  ^  inch  below  the  scaphoid  eminence ;  then 
raise  the  edge  and  turn  it  foi'wards  until  it  eomes  just  under  the  skin. 
The  tendon  cannot  fail  to  be  divided,  and  the  flexor  communis  ia 
generally  involved  in  the  section  (Bonnet).  Wben  in  very  bad  cases 
of  varus  the  scaphoid  touches  the  malleolus,  there  is  then  no  other 
part  of  the  muscle  available  for  operation  in  the  foot,  and  the  tendon 
most  be  divided  behind  the  malieolns  ;  but  the  resnlt  is  leas  certain  ; 
if  the  instrument  is  carried  too  deep  there  is  much  risk  of  wounding 
tbe  artery.  M.  Bonnet  thinks  this  has  often  happened,  but  rarely 
with  any  great  injury. 

Section  of  the  UtuJont  of  thr  fltnor  lonffat  /lollicU  aad  fiewor  communis 
— The  deep  position  of  these  tendons  prerentH  their  being 
BTided  with  certainty  near  the  malleoli  or  in  the  role  :  the  operation 
;,  therefore,  be  performed  near  the  first  phalanges  of  the  toes. 
e  methods  applicable  to  the  muscles  of  the  first  category  are  used 
■e :  puncture  of  the  skin  and  division  of  the  tendon  must  be  per- 
brmed  in  each  toe,  tbe  chief  inconvenience  being  the  length  of  the 
operation.  The  same  remarks  ore  applicable  to  tbe  flexor  brevis 
digitorom.  It  usually  bappeoa  that  the  tendons  of  tbe  lo:ig  and  short 
flexors  ar«  cut  at  the  same  timu,  as  is  &hown  by  the  aimultaneous 
,  retraotion  of  tbe  two  mnscles. 
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